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ABSTRACT 
SCHOOL COMPUTER POLICIES AND 
STUDENT COMPUTER ACCESS AND USE IN SCHOOLS 
MAY 1997 
DAVID AARON RAKER, B.S., UNION COLLEGE 
M.S., FLORIDA INTERNATIONAL UNIVERSITY 
Ed.D., UNIVERSITY OF MASSACHUSETTS AMHERST 
Directed by: Professor Robert L. Sinclair 
This study explores the possible associations between school 
computer policy and equitable computer access and use in 
selected public schools. 
The study answers four research questions: 
• What are the various written policies of selected K-12 schools 
and school districts for student access to and use of computers? 
• How is computer policy for the selected schools established and 
disseminated? 
• What is the nature of student access to and use of computers in 
selected schools? 
• How does the nature of student access to and use of computers 
match the existing written school and/or district computer 
policy? 
Data were drawn from four samples of populations including 
five superintendents, 48 school principals, 14 selected teachers, 
and 21 observed classrooms. Participating educators and schools 
were all members of the National Coalition For Equality In 
Learning (NCEL), a diverse coalition of eight school systems from 
vi 
seven states that are dedicated to providing a quality education to 
all children of all families. 
Findings indicated that a majority of school districts (75%) 
and a minority of schools (8.3%) have written computer policy. 
Many policies focused exclusively on allocation of computer 
equipment, while others also included general and/or more 
specific statements to influence access and use. Policies in general 
were developed by committees and distributed through meetings 
and inservice training. Observation or monitoring were most 
often utilized to determine teacher adherence to policy mandates. 
Findings indicated that the reality of classroom practice did 
not always match the existing school/district computer policy. 
Also, findings suggest that the existence of computer policies in 
schools did not necessarily ensure greater computer equity. These 
findings raise serious questions about the effectiveness of policy 
to facilitate increased computer utilization and greater computer 
equity in schools. 
Recommendations for practice were proposed. The primary 
recommendation was to encourage schools and school districts to 
develop written computer policy which clearly states that all 
students have equal access to computers. In addition, the 
computer policy should help guide computer use and not dictate 
to teachers when and how to use them. The policy should help 
teachers understand that computers are not to be used exclusively 
for remedial work and that all students can utilize computers at 
high levels. 
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CHAPTER I 
INTRODUCTION 
Computer use in American public schools increased 
dramatically in the early 1980's with the introduction of the 
affordable personal computer. Much of this increase centered on 
using computers to assist instruction and improve learning. 
Expectations were high as the potential for computers to 
positively impact student learning became an important factor in 
school reform. This potential was a strong selling point that 
influenced educators to spend millions of dollars on hardware and 
software. After years of financial and intellectual investment in 
computer technology, it is time for educators to look closely at the 
results of their efforts. 
Examples of success may be seen in schools throughout this 
country where computers are being integrated into curriculum 
and instruction and students are benefiting from their use. Many 
problems, however, remain in some schools where certain 
students are left behind because of issues of inequity in access to 
and use of computers. 
Although educators are attempting to make wise use of 
computers as a means for increasing student learning, many 
school staffs in the United States continue to lag behind in 
achieving the major goal of equitable utilization of technology in 
schools. Simply put, there are wide gaps within and between 
schools in respect to access to and use of computers. Specifically, 
researchers report that schools in wealthy communities tend to 
1 
have lower pupil to computer ratios. Also, students with better 
grades tend to use computers more often and at a higher level and 
young women tend to utilize computers at a lesser rate than their 
male counterparts (Becker, 1990, Kirby, 1990, Neuman, 1991, 
Sutton, 1991). 
The gap that exists between the goal of equity and the 
reality of inequity reflects, in part, our society’s economic 
inequalities and, in part, the insensitivity of our school funding 
i 
policies. This reality explains why some schools have more 
resources than others and why too many young people are not 
benefiting from computers in schools. However, this does not 
explain why inequities may exist for a particular segment of the 
student population within a school. 
To better understand the phenomenon of within school 
inequities, educators must look beyond finances to other issues 
such as teacher attitudes and selection of appropriate technology, 
that may contribute to the lack of equity that persists for some 
young people. In addition, Means, Olson and Singh (1995) and 
Neuman (1990), agree that if schools wish to accomplish the goal 
of increased integration of computers into their curriculum and at 
the same time do this for aii students, educators must take bold 
steps to promote equity. 
A crucial step in promoting equity may be the careful 
development of the substance of a school computer policy using 
input from administrators and faculty. The lack of a clearly stated 
school policy that supports the goal of equitable access to 
2 
computer technology may result in some students having limited 
or no opportunities to use available computers. 
Purpose of the Study 
The major purpose of this study is to explore the possible 
associations between school computer policy and equitable 
computer access and use in selected public schools. 
Approximately 70 elementary and secondary schools from eight 
school systems in seven states, all participants in the National 
Coalition for Equality in Learning, serve as the population for 
collecting data for the investigation. Specifically, the study 
consists of six parts. First, existing computer policies of selected 
schools are identified. Second, the process by which school 
computer policy is established and disseminated is described. 
Third, policies are analyzed to determine whether issues of access 
and use are addressed. Fourth, actual school computer access and 
use is documented and compared to established policy. Fifth, 
teachers are polled about their knowledge of school policy and its 
development. Sixth, recommendations for effective computer 
policy are introduced. 
Specifically, four major research questions guide the study: 
• What are the various written policies of selected K-12 schools 
and school districts for student access to and use of computers? 
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• How are computer policies for selected schools and school 
districts established and disseminated? 
• What is the nature of student access to and use of computers in 
selected schools? 
• How does the nature of student access to and use of computers 
match the existing written school and/or district computer 
policy? 
Definition of Terms 
Four key terms give direction to this study. They are: 
School policy 
School policy refers to an official school's or school system's 
written statement which provides guidance to school faculty and 
staff in acceptable action and procedure. 
Equity 
Equity refers to the treatment of students without bias and 
favoritism. For this study, equity implies that all students have 
equal access to and equal time to use the computer resources of 
the school. In addition, equity implies that the ways the 
computers are used by students are not limited by school 
administrators or faculty based on a specific student grouping 
such as gender, ethnicity, or student tracking. 
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Student Access to Computers 
Student access to computers refers to the physical availability 
made by school administrators and faculty for student utilization 
of computer hardware, software, and peripherals. 
Student Use of Computers 
Student use of computers refers to the various ways students may 
use computers in schools. Examples might include the simple use 
of word processing software for a written paper to the more 
complex usage of the computer to create a multi-media 
presentation. 
Significance of the Study 
The significance of this study lies in its potential to provide 
greater insight and further knowledge about possible associations 
between written school computer policy and equitable access to 
and use of computers in public elementary and secondary schools. 
By identifying this association between policy and computers, 
educators will be better prepared to create a vision for equitable 
student access to and use of computers in their schools and 
classrooms. 
This study is also significant because it provides principals 
and teachers with research data that may be utilized either while 
creating initial computer policies or while considering the 
emphasis of those school computer policies that already exist. 
Also, the results of the study may be used by principals and 
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teachers as a guideline to which they can relate their own 
research into how effective computers are being used in their 
schools and classrooms. Further, this study is important because 
the results may help educators determine conditions in school 
environments that are equitable for all students and may 
consequently foster increased student learning. 
The significance of this study, therefore, is both theoretical 
and practical. It is theoretical because the research provides 
insights into connections that may exist between school policy and 
the reality of computers in schools and classrooms. The study is 
practical because it builds a framework educators may use to 
reflect more fully on learning conditions in their own schools and 
to determine directions for leadership that encourage changes in 
computer access and use for the students being served. 
Delimitations of the Study 
This study concentrates on exploring the potential impact of 
school computer policy on the issue of equity of computer access 
and use in schools. The researcher is aware that many factors 
may effect computer equity. One potential factor may be the 
numbers of computers that students have available to them. The 
researcher therefore determined numbers of computers in each 
school and includes these results in the discussion section of the 
study. One delimitation of the study is that it does not explore 
any other external or internal factors that may also affect the 
issue of equity of school computer access and use. The results of 
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this study, therefore, only provide insight into one aspect of the 
larger question of computer equity in schools. 
A related delimitation is that this study focuses only on 
written school computer access and use policy. Policy exchanged 
solely by word of mouth or simply implied is not included for 
purposes of clarity. 
The population being utilized in this study is made up of 70 
elementary and secondary schools representing eight school 
systems across the country. These schools serve diverse student 
populations. Another delimitation to the study may be that all 
participating schools are members of the same educational 
organization, the National Coalition For Equality in Learning. This 
relationship may result in the findings being skewed because the 
schools have been working on equity issues for the past five 
years. Therefore, the results may not be generalized beyond the 
schools included in this study. 
Another delimitation to consider is that of the 48 sampled 
schools, only ten schools and 21 classrooms are visited to collect 
information by observing actual access and use of computers by 
students. Any conclusions drawn about connections between 
policy and equity will be based on these schools and classrooms. 
An additional delimitation is that only 27 teachers from ten 
schools in three districts are polled to determine their knowledge 
about school computer policy, its development, and dissemination. 
Since this number is only a small percentage of the total number 
of teachers working in the participating 48 schools, any 
7 
conclusions drawn from these data may not be generalized to a 
larger population. 
Review of the Literature 
The review of literature consists of four interrelated 
sections. The first section centers on why computer equity 
research is important and identifies various inequities in student 
access to and use of computers in schools. The second section 
explores various factors which may influence school and 
classroom practices that contribute to computer inequities. The 
third section describes the various ways computers are being used 
in schools today. This provides a context for further analysis of 
computer equity. The fourth section summarizes results of 
research studies focusing on computer equity and policy and 
explores the relationship between policy and classroom practice, 
including the importance of teacher involvement in determining 
school policy. 
Chapter Outline 
This dissertation consists of five interrelated chapters. 
Chapter I describes the research problem, the purpose of the 
study, the meaning of key terms used in the study, the 
significance of the study, and the delimitations of the study. 
Chapter II presents a review of relevant literature that provides 
the conceptual base for the research. Chapter III discusses the 
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design of the study and how the data were collected. Chapter IV 
analyzes the data collected and presents findings. Chapter V 
summarizes the study, provides conclusions based on the data, 
and makes recommendations for further research. 
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CHAPTER II 
REVIEW OF RELATED LITERATURE 
This chapter presents a conceptual context for the study. It 
is divided into four major sections. The first section describes 
research studies focusing on equity issues associated with student 
access to and use of computers in public schools. The second 
section explores factors which may influence school and classroom 
practices that in turn contribute to computer equity issues. The 
third section describes ways computers are being used in schools 
today to provide a context in which further analysis of equity of 
student computer use can take place. The fourth section explores 
links between policy and classroom practice, including the 
importance of teacher involvement in determining school policy. 
Technology and Equity 
Issues of educational equity have for many years been a 
major focus for educators. One only need look to American 
history books to review the various equity issues that have been 
debated on the local, state, and federal levels. In the past, these 
debates focused on the issue of equity itself and on the choices 
that must be made to solve problems of inequality encountered 
by some children and their families. The successful resolution of 
these persistent problems often depended on creative strategies 
that brought about desired equity at an acceptable financial cost. 
To construct a plan that brought equity and cost together, 
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government and school officials often turned to technology. This 
relationship between school reform for increased learning and 
technology dates back to the very beginnings of formalized 
education in this country. Schools frequently attempted to help 
reform themselves and deal with equity issues by introducing 
technologies such as the textbook, chalkboard, radio, film, and 
television (Cuban, 1986). As Larry Cuban states, "the classroom 
has become the home to a succession of technologies that have 
been tailored to the dimensions of classroom practice". The next 
in this long line of technologies that educators have turned to for 
help is the computer. 
Computer Equity Research 
As has been the case with previous technologies, a strong 
selling point of increased use of computers in schools has been the 
belief that this technology can help educators and administrators 
achieve greater equity within and between schools. Schools have 
looked to this powerful technology to help facilitate greater equity 
by creating new learning opportunities, by facilitating the learning 
of students with various learning styles, and by motivating 
students with a medium more suited for a new generation of 
learners. In addition, schools have looked to computers to 
increase access to information that for so long has been available 
to only a limited population. In some schools the introduction and 
use of computer technology has succeeded in helping to create 
more equitable educational opportunities for all students. In 
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other schools, the technology seems to reinforce the very 
inequities it was intended to help eliminate. This disparity 
between schools successfully utilizing technology and those that 
are not benefiting from technology is becoming commonly known 
as the computer technology gap. It is a gap that continues to grow 
as some schools successfully integrate computers into their 
curriculum while others struggle to provide similar learning 
opportunities. 
To better understand this gap, researchers have looked 
closely at factors that contribute to differences between schools in 
computer access and use. In general, findings have shown that 
schools in wealthy communities tend to have more computers and 
often use them in more innovative ways to encourage higher 
levels of thinking compared to their less wealthy counterparts 
(Becker, 1987; Sutton, 1991). These findings are not entirely 
surprising as they seem to reflect funding inequities across 
schools. The solution to this computer gap, therefore, is in part 
tied to the resolution of the greater problem of more equitable 
school funding. Although funding is a primary factor in 
differences between schools, it has less bearing on the issue of 
within school inequities. Although fewer research studies have 
looked at this issue, the small number of studies completed have 
in fact found that in-school computer inequities do exist and that 
there are certain groups of students that are most often affected 
(Becker, 1987; Becker, 1990; Neuman, 1991; Sutton, 1991). In 
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addition, the studies report certain factors that often determine 
which student groups may or may not be given access to 
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computers and, when given, how these particular groups will use 
the computers. What these studies do not clearly show are the 
reasons why these in-school inequities exist. Since the inequities 
are not primarily connected to an external variable, such as 
finance, which is the case with between-school inequities, the 
question of why is not easily answered and may very well be 
different for each school. The current research does, however, 
provide data to identify and better understand the problem. In 
addition, and maybe more importantly, this research may also 
help us gain insights into school practices and/or factors that 
might contribute to development of school environments that 
promote inequitable access to and use of computers by students. 
Equity Issues and In-School Student Access to Computers 
Research studies have identified access inequities at the 
elementary, middle, and secondary school levels (Ascher, 1984; 
Kirby, 1991; Neuman, 1991; Sutton, 1991). In addition, research 
suggests at least three school practices which may delineate which 
student groups are most often affected by access inequities. The 
three school practices are, determining student computer access 
based on student achievement levels, determining physical location 
of computers without understanding the effects on access, and 
lastly, basing classroom access to computers on the pedagogical 
beliefs of individual teachers. The research also suggests that the 
factors of student achievement levels and computer location are 
often related. For example, Peggy Kirby (1991) in her research of 
13 
179 elementary and secondary schools found that, overall, regular 
level students had 50% less of a chance to access computers than 
did special education or gifted students. Kirby (1991) states, "At 
the elementary level, all students classified as gifted and talented 
were reported to use computers. Just under half of all special 
education students used computers, yet only 21.6% of the students 
used computers in the regular classroom" (p. 539). Kirby’s study 
reveals similar inequities in access at the secondary level. The 
study found that "nearly half of all students classified as gifted 
(46.7%) or special education (47.4%) used computers while only 
13.6% of students used computers in the regular classroom and 
7.5% used computers in labs. Because about 70% of the computers 
were located in labs, special education, or gifted classrooms, it 
appears that the majority of students have little or no exposure to 
computers in school" (p. 539). Kirby (1991) went on to point out 
that "it is clear that a large number of computers are unavailable to 
the "typical" student. Unless these students are able to participate 
in computer courses offered in the computer lab, they are likely to 
have very little hands-on exposure" (p. 539). 
In the 1991 research report "Technology and Equity," Delia 
Neuman confirmed Kirby's data about the equity problems 
associated with locating computers in labs and restricted 
classrooms. Neuman also adds two points: first, unnecessary 
prerequisites often contribute to certain students being denied 
equal access to computers. Second, physically challenged students 
are often denied access to computers because schools do not 
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always have the information or hardware needed to make access 
possible. 
A teacher's pedagogical belief about classroom computer 
access may also contribute to inequities in schools (Sutton, 1991). 
For example, certain teachers may provide or deny access to 
computers solely as a means of reward or punishment. In this 
scenario, a teacher may only allow students to access a computer 
if they have completed a specific non-computer task or may deny 
them access because they have broken some classroom rule. This 
type of classroom practice might deny certain students access far 
more than some of their peers. 
In summary, research studies provide evidence about the 
existence of in-school computer access inequities. Further, the 
research provides some insight into each of the three identified 
school practices which may contribute to in-school inequities in 
student computer access. What the research does not show (and 
what must be examined further) is how these factors became the 
guiding principles by which decisions are made in schools to 
provide or deny access to computers and in addition, why they 
are supported in so many schools. 
Equity Issues and In-School Student Use of Computers 
A review of relevant research reveals that the same three 
school practices that affect equity of computer access-decisions 
based on student achievement levels, decisions of computer 
location, and basing classroom practice on the pedagogical beliefs 
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of individual teachers-may also contribute to inequities in time 
allocation and types of use of the computer by students in schools 
(Becker & Sterling, 1987; Kirby, 1991; Neuman, 1991). An 
additional variable that is linked to in-school computer inequity is 
that of gender. Various research studies have shown that young 
women often use computers in schools less often than their male 
counterparts and when they do use the computer, they tend to 
use it in less dynamic ways (Becker & Sterling, 1987; Neuman, 
1991; Sutton, 1991). 
Student achievement level has been identified by research 
as a potentially important factor in determining the amount of 
time provided for students to use computers in school. In "Equity 
in School Computer Use," Becker and Sterling (1987) report that 
the top third of students used computers more at 45% of the 
elementary schools and 68% of the high schools surveyed in the 
study. The report goes on to reveal that in elementary and 
middle schools, students in the lower and middle third of 
achievement levels use computers equally as much, but lower 
achievement level usage drops off in high school. The various 
ways computers are used in schools can also be broken down by 
student achievement level. Students at lower achievement levels 
utilized drill and practice software most often while middle level 
students emphasized a greater attention to discovery learning and 
high level students were more likely to use the computer for 
programming (Becker & Sterling, 1987; Kirby, 1991; Neuman, 
1991). This suggests that the learning opportunities developed 
for students involving computer use are closely related to the 
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evaluation rank of students based on non-computer related 
activities. This type of computer use determination seems to run 
contrary to research studies that suggest that students with low 
achievement levels may particularly benefit from computer 
related activities in the classroom (Doyle, 1991; Porter, 1991). 
The location of computers in school is also an important 
factor in issues of equity of computer use (Neuman, 1991). The 
location of computers in specific types of classrooms or labs 
determines in large part the time students will have to use the 
computers as well as the types of usage in which they will be 
involved. Restricted locations are by their nature limiting, and 
those not provided access to the locations housing the computers 
will be provided less or no time to use the computers. The 
location limitations also affect types of use in that more 
complicated computer use often takes more time to learn and to 
take place. 
A teacher's pedagogical belief may be one of the most 
important factors in affecting equity of computer use in schools. 
Restrictions on student computer use based on these beliefs can 
take many forms. A teacher's belief may be such that they feel 
computers are not a viable educational tool and will not be 
utilized by their students in any way. Other teachers may use 
computers, but place restrictions on their use so that certain 
students have more time to use the computers and certain 
students may be able to use the computers in more complex ways. 
As stated previously, many teachers believe that computers are to 
be provided as reward, so better behaved students are often 
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given more time to use the computer. In addition, teacher beliefs 
about how computers are to be used by different students often 
contribute to inequitable use. For low achieving students in 
particular, a teacher's pedagogical belief may contribute to a 
greater emphasis on drill and practice activities. This has been 
the case because research has shown that many teachers perceive 
the computer solely as a means for the mastery of basic skills 
(Sutton, 1991). If restricted to this form of use, students will be 
limited to learning what the computer tells them to do and not 
how to make the computer do what they want (Neuman, 1991; 
Watt, 1982). 
The relationship between gender and computer equity has 
been a focus in various research studies. Although access to 
computers generally has not been found to be a gender issue, 
computer use in schools has been shown to be dominated by 
males. In their study of over 2000 schools, Becker and Sterling 
(1987) found that males represented a large majority of those 
students participating in middle and secondary school before and 
after school computer activities and game playing. In addition, 
the research documents that at the elementary school level, males 
were more likely to be involved in elective programming 
activities. In contrast, the only category where females 
dominated use was in high school word processing. Other studies 
have tended to support these findings (Sutton, 1991). The 
differences in computer use according to gender have contributed 
to a number of programs and publications that try to support 
computer use among female students. Many of these try to 
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change those environmental factors that might be hindering 
young women and/or contributing to their fears (Neuman, 1991). 
Questions of computer access and use inequities within 
schools are reviewed in various research studies. Based on the 
findings, it is clear that inequities exist for certain students or 
student populations within many schools. The two remaining 
questions of why these inequities exist and how they might be 
alleviated still remain. The research does provide some 
interesting insights in this regard, but more must be known 
before a true understanding can be expected. The research 
indicates that educators must begin to look more closely at the 
issues associated with computer equity and must reflect upon the 
role of computer technology in our schools. The literature goes on 
to suggest that it is quite possible that the computer has so 
quickly become an important tool in so many people's lives, that 
educators have not completely thought through the educational 
ramifications of its power both to help and hinder the learning of 
young people. It is time, therefore, that educators begin to better 
understand this power and provide the leadership needed to 
make sure that all students, regardless of their school 
classification or gender, are provided equal opportunity to access 
and use of computers in our schools. 
Possible Factors Contributing to School Computer Equity Issues 
The previous section presented research data indicating the 
types of computer inequity found in various schools. The data 
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also provided insights into some of the school and classroom 
practices that might contribute to these inequities. How and why 
these types of practices exist were not commented on in these 
specific studies, but other research may provide some evidence. 
The purpose of this research study is to better understand 
one factor that may contribute to the questions of how and why, 
that of school computer policy. The study does not suggest 
however that school policy, if found to be relevant, is the only 
contributing factor. Therefore, it is also important to examine and 
better understand some of the other factors that may play a role 
in contributing to this inequity. It is important because most 
likely there is no single factor which is exclusively responsible for 
creating conditions that contribute to issues of in-school computer 
inequity. Rather, the evidence suggests that many factors work 
together to promote these inequities. A general understanding of 
some of these factors will help to create a context in which we can 
better understand the role school computer policy may play in 
contributing to or alleviating this problem. 
There are several factors that research studies have 
revealed to contribute to a teacher's ability to promote equitable 
access to and use of computers in their classrooms. For the 
purpose of this literature review, two factors will be of focus. 
First, the issue of teacher attitudes will be addressed through an 
exploration of several factors that research has reported to 
influence these attitudes. These factors include the historical 
relationship between technology and education, the process by 
which technology is often introduced, and how the introduction of 
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computers may affect the classroom environment. Second, the 
choices made by schools regarding computer hardware and 
software will be examined and related to their potential impact on 
the type of computer access and use made available to students. 
Teacher Attitudes 
An understanding of the issue of teacher attitudes towards 
computers is essential in understanding issues of equity of 
computer access to and use in the classroom. A teacher with a 
positive attitude is more likely to understand the computer and 
how it may be used to promote increased learning for all students. 
On the other hand, a teacher with a negative attitude may be 
resistant to computer use for their students or may promote 
inappropriate use based on a lack of understanding. In either 
case, the attitudes of the teacher is a powerful factor in 
determining if and how students will interact with computer 
technology. 
There are many factors that contribute to the development 
of one's attitudes. In the case of computer technology and 
teachers, the contributing factors exist both inside and outside of 
the school, as well as in the past and present. Previous attitudinal 
computer studies focusing on teachers looked closely at many of 
these factors but, unfortunately, the results are at times 
conflicting. These conflicts may be attributed to various factors 
including the fact that researchers have defined the term 
"attitude" in different ways (Kay, 1992). Overall, however, recent 
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studies focusing on teachers have shown a more favorable trend 
in attitudes towards the introduction of computers into the school 
classroom (Dupagne & Krendl, 1992; Kristiansen, 1992). 
The Historical Context of Teachers and Technology 
To better understand teachers' present attitudes towards 
computer use in the classroom, it is important to first look to the 
past and explore the long ongoing relationship that has existed 
between educators and technology in general. From this 
relationship we may gain insight into the more specific issues 
concerning computer technology, its integration into schools, the 
teacher's attitudes towards their use in the classroom, and how 
these may affect equitable access and use. 
As stated previously, the relationship between schools and 
technology dates back to the very beginnings of formalized 
education. In many cases, newly introduced technologies such as 
the VCR, television, and film have become common instructional 
tools used with little fanfare on a daily basis. This, however, was 
not always the case. In each instance, the introduction of the new 
technology caused controversy and resistance until it was able to 
prove itself as a useful means for instruction and learning. When 
proven, the technology has been embraced by educators as an 
important tool of the trade. These few examples represent the 
successful integration of technology into the classroom. For each 
success there have been many failures, failures which have cost 
faculty countless hours of lost time and school systems huge 
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amounts of money. It is because of this history that the 
relationship between technology and education may be 
characterized as that of a love-hate romance- a romance that is 
tested each time a new technology is introduced and the past 
baggage associated with the relationship is once again made fresh 
in educators' minds. This is one of the important reasons that 
many teachers have become resistant to the introduction of new 
technologies. 
An additional factor contributing to teacher resistance is 
that the technology itself is seldom created for educational use 
and must be adapted to the classroom by the teacher. Precious 
hours must be spent, therefore, learning a potentially new 
educational tool that may or may not truly facilitate increased 
student learning. 
Often it is not technology itself that teachers resist, but the 
process by which new technology is introduced for their use. For 
the most part, new technologies are forced upon teachers from an 
external source, perhaps by an administrator, parent organization, 
or the government (Baumgarte, 1984; Kristiansen, 1991). Parents 
in particular have played strong roles in bringing technology into 
schools (Tuckers, 1985). The teachers, not being part of the 
decision-making process, have been reluctant to change their 
teaching styles to facilitate the introduction of new technology. 
Baumgarte (1984) indicates that this issue of an external locus of 
control (a person's feeling that their fate is determined by outside 
forces) has had a significant influence upon the attitudes of 
teachers towards technology. 
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Teachers' Perceptions of the Influence of Computers in the 
Classroom 
The integration of computer technology into schools not only 
faces the history of resistance to technology in general, but 
additional problems not encountered by previous technologies. 
Previous technologies and the information they helped provide 
were usually controlled by the teacher. The computer has the 
potential to take away much of the teachers controlling power and 
place it into the hands of the learner. No other technology to date 
has had the potential to transform the classroom in such a 
profound way. No other technology to date has had to face such 
strong resistance. 
To better understand why many teachers are resistant and 
may harbor a negative attitude toward the computer, it is 
important first to reflect upon how the computer challenges the 
structure of the traditional classroom. 
In the traditional classroom, the teacher is the primary 
provider of information and knowledge to the student. The 
information is most often distributed by means of lecture and 
chalkboard. The teacher is in control of what is taught, how it is 
taught and often how it is to be learned. For most teachers and 
some students this method is efficient and provides great success. 
In addition, this method creates a continuity, a sense of control for 
the teacher over the classroom, the student, and the given tasks. 
From the student's standpoint it is either hit or miss in terms of 
their success. If the traditional classroom environment suites 
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their learning style, they are successful. If not, they have great 
difficulties achieving their potential and either learn to adjust 
themselves or fail. The computer itself cannot do away with all of 
the failings associated with the traditional classroom. However, 
the computer can and does help redirect the primary role teachers 
and students play in the classroom. This redirection can lead to 
greater flexibility and variety in the pedagogy and in turn can be 
a powerful tool for the learning of students with varied learning 
styles. According to Erik Strommen and Bruce Lincoln in their 
research into the future of classroom learning, the computer 
"operates according to an egalitarian, cooperative structure in 
which the ideas and interests of the children drive the learning 
process. The teacher serves as a guide rather then the source of 
knowledge. The teacher engages the children by helping to 
organize and assist them as they take the initiative in their own 
self-directed explorations, instead of directing their learning 
autocratically" (p. 469). The computer can truly be the catalyst 
for a new pedagogical approach within the school classroom. 
Change of this magnitude can be exciting. For some teachers, 
however, the loss of control the computer represents is considered 
a threat to their role as educators (Dupagne & Krendl, 1992; 
Callister, 1986; Moskowitz, 1984). This potential threat is a very 
important factor contributing to teacher attitudes toward 
computers. 
25 
Personal Characteristics and Attitudes 
Since the computer revolution is still a relatively new 
phenomena, it is reasonable to suggest that as the computer 
becomes increasingly common in our daily lives, that a greater 
understanding will come about and, in turn, a greater respect for 
their potential as a tool for learning. Research has produced 
conflicting results when looking at changes of teacher attitudes 
over time. In his comparison of three studies exploring teacher 
attitudes towards computers, Rolf Kristiansen (1992) found 
teacher's attitudes had been stable over 20 years. He states "A 
possible explanation of this might be that the educational 
environment is very stable, or has a certain conservatism, so that 
a period of 20 years is too short to produce a measurable effect" 
(p. 76). On the other hand, Dupagne and Krendl (1992) report that 
although teachers have had "ambivalent attitudes towards 
computer technology," even to the point that they had less 
favorable attitudes than the general public, recent studies have 
suggested that this trend may be changing (p. 420). 
To better understand the factors contributing to teacher's 
attitudes, research has looked closely at personal characteristics, 
most commonly gender, age, grade level, and subjects taught. 
Studies focusing on gender have obtained mixed results. Certain 
studies have shown that male teachers may have more favorable 
attitudes towards computer use than their female counterparts 
(Koohang, 1987). For the most part, however, gender seems to 
have little influence upon teacher attitudes towards computers. 
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Kay (1989) found "no significant differences between males and 
females in either cognitive or affective attitudes toward 
computers" (p. 309). Questions concerning age are also not clear. 
When looking at the population as a whole, Baack, Brown and 
Brown (1989) found that young adults had significantly more 
positive attitudes towards computers than did older adults. 
Similar studies focusing on teachers have had less significant 
findings, however. According to Dupagne and Krendl (1992), age 
has little impact on teacher attitudes towards computers. 
Research focusing on grade level has provided little evidence that 
there is an affect on teacher attitudes (Evans, 1987). However, 
the teacher's subject area does seem to influence attitudes in that 
technical and science teachers display a greater appreciation for 
computers in the classroom (Fary, 1988; Mitchell, 1985). 
Proximity to computer technology also has an effect on 
teacher attitudes. In a study facilitated by Norris and Lumsden 
(1984), 85% of the 450 teacher participants considered computers 
a valuable educational tool. In addition, 81% felt that teachers 
should know how to use them in their classroom. However, only 
66% wanted to have one in their own classroom. The issue of 
proximity is significant outside of the classroom as well. Studies 
have shown that principals have positive attitudes towards 
computers in the classroom, even more favorable than those of 
teachers, yet they show great reluctance to use the technology for 
themselves (Cannings & Polin, 1987; Dupagne & Krendl, 1992). 
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Positive Attitudes 
Although much of the research regarding potential negative 
impact on teacher attitudes is inconclusive, one point regarding 
positive impact is clear. Positive attitudes are positively 
correlated with the teacher's level of computer experience and 
literacy (Brooks, 1987; Dupagne & Krendl, 1992; Kristiansen, 
1992). One way of insuring increased computer experience is by 
providing computer training via in-service and pre-service 
opportunities. The type of training also plays an important role in 
increased positive attitudes. Much of the training in schools 
focuses on programming and little time is spent looking at more 
practical applications for the classroom. Those training 
opportunities that focus on the latter, tend to promote more 
positive attitudes in teachers (Kristiansen, 1992). 
Interestingly, teachers with positive attitudes towards 
computers have a correspondingly positive influence on their 
students attitudes and performance as well. In other words, 
increased teacher training has the double affect of increasing 
positive attitudes in both the teacher they intend to help and the 
student the teacher will in turn teach. 
Availability of hardware and software are a major concern 
to most teachers and play a key role in their attitudes towards the 
computer as an educational tool. Their attitudes are not therefore 
entirely directed at the computer itself, but at the ability of 
schools to provide enough equipment so that the technology can 
be effectively integrated into the school curriculum. 
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School Choices 
There are many choices schools must make as they begin to 
integrate computers into the curriculum. These choices are critical 
to the development of equitable access and use as certain choices 
may facilitate student-computer relationships while others may 
promote access and use for specific groups. To begin with, schools 
often do not understand the power of the computer and it's 
importance in the future of the students they serve. They realize 
that technology exists in other forward-looking schools, but they 
have little idea about what the technology can do or what they 
want to do with it. In many schools the principal finds a teacher 
who has shown interest in computer technology or already uses 
computers in some way in their classroom. The chosen teacher 
attends workshops and conferences to see 'how it is done'. 
Questions abound at these gatherings as the newly assigned and 
discovered school computer experts try to better understand what 
is available and how other schools are making use of their 
investment. This is a key stage in the integration of computers 
into the curriculum because the choices made concerning 
hardware and software often determine to what degree the 
computers will be utilized, who will access them, and what role 
they will play in student learning (Raker 1995). 
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Hardware Choices 
Decisions concerning hardware and hardware distribution 
are very important as they affect how the computers can be 
integrated into the curriculum and thus greatly influence equity 
issues in the classroom (Grandbastien, 1992). Many schools have 
created computer labs where a number of computers are placed 
and teachers and students using them must move from their 
classroom to the lab. For schools with few resources this is the 
only way they can have an entire class use computers at a given 
time. Other schools have chosen to combine labs with computers 
placed in the individual classroom. Still others have decided not 
to have labs. Rather, they equip each classroom with multiple 
computers and begin the process of making the computer an 
everyday tool to be used by teachers and students. A select few 
schools have combined in-school and out-of-school use of 
computers by making the hardware available to students and 
teachers to take home. 
Deciding on a physical set up is an important factor in 
determining who will have access to computers and in turn, how 
they will be used. Having computers in each classroom, for 
example, helps to make computer use part of the daily activities 
as opposed to a special occasion or a weekly time slot. In this way 
the computer will no longer be viewed as a device to be used only 
be certain people or in certain ways. Students therefore, have a 
better chance to access the technology on a more equal basis and 
work with other students and enhance their ability to use the 
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computer in increasingly complex, high level ways. The brand of 
computer (i.e. IBM compatible, Apple, Macintosh, etc..) has little 
bearing on how the computers are used. Some do provide a more 
user-friendly interface. However, this has more to do with how 
the computer is manipulated and little to do with what the 
machine can accomplish. The question of brand is based more on 
personal choice than on real, significant advantages and 
disadvantages. Beyond the actual computer, other hardware 
questions also have a bearing on how the computers will be used. 
Peripherals such as scanners, types of printers, modems, and 
many others can enhance the power of the computer to allow for 
greater flexibility in teaching and learning. A school's insight into 
the affects the physical set up has on student access and the types 
of learning that can take place will help to ensure that they 
develop a strategy that realizes a goal of equity. 
Software Choices 
The relationship between physical hardware and equity 
issues is clear. Equally important are the decisions to be made 
concerning software choices and how those may influence factors 
of equitable student access to and use of computers in schools. 
Although a school's choice to provide certain machines with 
certain types of software may influence equitable access, it is in 
the use of the computers that software choices can be most 
influential. Choices in software will decide whether the 
imagination of teachers and students will be set free or contained 
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by limitations set by the parameters of the developer. Certain 
software, such as a word processor, are open environments that 
can be manipulated in many ways. These types of software are 
not created for any single purpose and allow for flexibility in use. 
Other software, such as those created for drill and practice in a 
specific field, have built in limitations based on subject matter, 
ability focus, and most importantly in the ways the software can 
be manipulated by the user. Each of these examples have become 
important components in the school curriculum. However, 
educators must understand the limitations set by the software 
and balance both types to enable the hardware to be useful. If 
schools do not understand these simple concepts, certain students 
may be limited to working with software that concentrates 
exclusively on basic skills and be left behind their counterparts 
who may have had greater access to more dynamic software. 
Because of the increasing amount of available software and the 
difficult decisions this generates, many schools choose to utilize 
packaged programs that are not unlike their non-computer 
counterparts. By doing this, schools put the decision-making 
process in the hands of others and teachers may have little to no 
input in making choices regarding equity issues of computer use 
in their own schools. 
Packaged programs generally come in two forms. First, 
there are commercial companies that can be hired to decide for 
the school what hardware and software will be used, how they 
will be used, and how often. Most of the time, the software 
consists of programs the company already markets. These 
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companies train teachers in the use of the hardware and software 
and set the curriculum in the school to revolve around what they 
have created in the package. These types of packages work for 
some schools, but for many the goals set in the package do not 
parallel their own. The packaged curriculum then becomes the 
overriding focus of the school and places limitations on how and 
what is taught and to whom. The second form of packaged 
curriculum is usually less restrictive. These curriculum packages 
focus more on how the computers are integrated into the school 
and less on what specific hardware and software will be used. 
Many times these packages grow out of pilot programs designed 
by a school, school system, or university. One example that comes 
from Florida State University is called project CHILD (Computers 
Helping Instruction and Learning Development). The creator and 
director of project CHILD, Sarah Butzin (1992) stated, 
"Project CHILD is a computer-integrated instructional 
program for grades k-5. It provides a systematic approach 
for integrating technology into the elementary classroom. 
Project CHILD is not a software program itself; rather, it is a 
comprehensive system for effectively using existing 
hardware and software. In project CHILD, classrooms 
become learning resource rooms for three hours of each day, 
focused on one of three subject areas: reading, language arts, 
or math. Children in project CHILD move from classroom to 
classroom, working at a variety of learning stations" 
(p. 330). 
Project CHILD, as well as other examples of this type of program, 
also include teacher training, assessment alternatives, and even 
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out of classroom suggestions to help involve parents. The 
flexibility of such programs allows schools to manipulate the 
program to fit their needs as well as giving them the ability to 
address specific issues associated with their school, including 
those of equity. For many schools, this foundation for computer 
use is an important step in individualizing their own goals for 
student learning. 
The issue of teacher attitudes and the various factors which 
may contribute to these attitudes are all important variables in 
providing equitable access to and use of computers in schools. 
Much of the literature concerning teacher attitudes has provided 
interesting, but at times conflicting results. The conflicts are most 
apparent when focusing on factors that may contribute to 
negative attitudes towards computer use. This is particularly true 
with studies focusing on gender and age. The reasons for these 
conflicts are unclear. One contributing variable may be that 
certain conflicts could be the result of out of date research studies. 
What is clear, is that teachers who harbor negative attitudes may 
react to and utilize computers in ways that differ from teachers 
with more positive attitudes. The negative attitudes may direct 
classroom practice towards inadequate access and inappropriate 
use of computers for all or a portion of the students in the 
classroom. Further, the attitude of the teacher may also influence 
the attitudes their students will develop towards computers. A 
student with this learned negative attitude will not search out 
computers or will be less likely to attempt to utilize computers in 
complex ways. The research studies are also very clear when 
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they focus on factors contributing to positive attitudes of teachers. 
The importance of proper training is clearly essential in 
facilitating positive attitudes towards computer use in schools. It 
is also clear that teachers who have cultivated positive attitudes 
towards computers feel more comfortable with the technology and 
understand how it can be used to help increase student learning. 
This sense of comfort and understanding will most likely 
contribute to increased equity in classroom practice. To provide 
greater equity in schools, the variables that affect teacher 
attitudes must be explored further and addressed openly. A 
denial of the powerful influence that teacher attitudes may have 
on equity issues can and will direct classroom policy and practice 
to hinder the progress of certain students over others. 
Equally important to computer equity within schools are the 
choices that schools make concerning hardware and software. 
Well informed and appropriate decisions will determine whether 
each student is provided access to computers and that with access 
they are provided the opportunity to utilize the computer in 
varied ways to help increase their learning. To ensure that the 
choices made by schools and school districts concerning computer 
technology will provide equitable learning opportunities for their 
students, policy makers must understand the importance of their 
choices and how inappropriate decisions can adversely affect the 
equity of access to and use of computers in their schools. With 
this information, policy makers can better evaluate their own 
particular situations, make better choices, and be prepared to 
make changes if signs of inequity develop. 
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Describing Present Day Computer Use In Schools 
Computers are being used in many ways in schools across 
the United States and the world. While almost any use of the 
computer by students may be considered a positive step in 
bringing about greater integration of computers into a school's 
curriculum, computer related activities can be categorized to 
reflect higher and lower levels of use. At this time, there is no 
agreed upon system to determine distinctions between levels of 
computer use. However, students limited to keyboarding or drill 
and practice use are generally judged as students not utilizing the 
computer at a complex or high level. In the same way, students 
developing non-linear multi-media presentations tend to be 
judged to be utilizing the computer at a higher level as they must 
utilize creative and critical thinking skills to design and 
implement the strategies needed to accomplish their goal. 
Without a tested system for identifying level of computer 
use in schools, the process for making such determinations 
becomes somewhat arbitrary. To lessen the impact of an 
arbitrary determination and to provide a context in which future 
detailed analysis can take place, a greater understanding of the 
ways computers are used in schools today is needed. This is 
especially important, in the context of this study since it is 
concerned in part with issues of equity of computer use by 
students in schools. In other words, by better understanding how 
computers are used, it will be easier to determine when a student 
or group of students are using computers exclusively at low levels 
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or various levels. With this determination completed, basic 
comparisons can be made between students to identify equitable 
or inequitable student computer use within a school. 
Categorizing the Use of Computers in Schools 
The use of computers in schools can generally be categorized 
by three main ideas: Computer Aided Learning (CAL), Computer 
Assisted Instruction (CAI), and the use of the computer as an 
administrative aid. CAL focuses on the student and how and what 
they will attempt to learn. Examples of CAL might be a student 
who utilizes an on-line database to do research for a report or a 
student working on a drill and practice program for math. In both 
examples the computer is a resource tool and the student uses this 
resource to help them learn and accomplish a given task. 
CAI focuses on the teacher and is a tool to be used by the 
teacher to help in the instruction of a particular lesson. Often, CAI 
is used in a classroom that has only one computer and so the 
manipulation of the machine falls into the hands of the teacher. 
An example might include the use of the computer to control a CD- 
ROM with full motion video to highlight the teacher's verbal 
instruction in a lesson. As an administrative aid, the computer 
can help the teacher organize the classroom and keep track of 
grades and other records (Schultz, 1991). The distinctions 
between these three categories is more often gray than black and 
white. In many cases CAI and the computer as an administrative 
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aid are grouped as one category and, depending upon one's 
perspective, CAI and CAL can be describing the same lesson. 
To better specifically understand how computers are being 
used in schools today, less general categories are needed to 
organize the various examples. At this point in time, there is no 
generalized use of categorization. For this study, the researcher 
relies on the categories presented in the 1990 publication, 
"Accomplished Teachers: Integrating Computers into Classroom 
Practice" by Karen Sheingold and Martha Hadley. Sheingold and 
Hadley (1990) identified eight different categories, each of which 
have a number of sub-categories. The categories are: 
• Text Processing Tools 
• Instructional Software 
• Analytic & Information Tools 
• Programming and Operating Systems 
• Games & Simulations 
• Graphics & Operating Tools 
• Communications 
• Multimedia 
These categories are presented in relation to their frequency of 
use based on the study of 608 teachers from across the United 
States. They do not identify level of use in this study. The 
determination of level of use must therefore be made on the basis 
of an understanding of computer use in schools and a somewhat 
subjective interpretation of the types of skills needed to 
accomplish various computer tasks. The categorization presented 
by Sheingold and Hadley provides a greater understanding of the 
first part of the level determination equation. 
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At use by 95% of the teachers are text processing tools. 
Interestingly, the word processor is the number one utilized 
software program within each of the eight categories. It is 
versatile, it can be utilized in any subject matter, and because it 
focuses on a medium (writing) that educators already feel 
comfortable with, it takes very little training to be up and running 
(Sheingold and Hadley, 1990). 
Both teachers and students have grown to depend upon the 
word processor to help express themselves. The opportunity for 
students to think more carefully and make changes, without 
necessarily having to rewrite an entire paper, helps students to 
develop more precision in their writing. Teachers, too, are finding 
that the word processor can be a helpful tool for their own work 
of creating lesson plans and student reports. 
Instructional software also plays an important role in how 
computers are used in schools. Instructional software includes 
software that in many ways mirrors the traditional classroom 
environment. Examples include the use of drill and practice 
programs. Like worksheets, these programs present problems 
and require an answer. The advantage of these programs over 
the worksheet lies in the immediate feedback received by the 
student and the adjustments made by the computer based on 
student responses. 
Analytic and information tools consist primarily in those 
software packages that help in research. These include 
information storage programs such as databases to programs that 
help to present the data in easy to understand forms, such as 
chart and graphing software. Libraries that utilize computer 
technology often have vast resources kept on CD-ROM (Eisenberg, 
1989). Educators at Palmer High School in Palmer, Massachusetts 
use a CD-ROM player that holds five different CD-ROM's and allows 
students to access the data through terminals in the library and 
around the school. The discs can be changed at anytime 
depending upon the projects that students are working on. Unlike 
the data that are found in a traditional encyclopedia, CD-ROM 
databases often include sound, color graphics, and video as well as 
text. 
The use of programming and operating systems are still 
used by 84% of computer using teachers. This number, and the 
time spent programming, has begun to decline in recent years as 
learning to program the computer has become less important 
(Sheingold and Hadley, 1990). In its infancy, computer technology 
offered little for teachers to do but utilize programming languages. 
With the advent of more educational software, students and 
teachers spend less time focusing on the computer as an end in 
itself and more as a means to help achieve other goals. 
As computers become more powerful, educational games 
and simulations become increasingly popular. Simulation 
software allows students to explore and manipulate objects within 
preset "virtual worlds". The strength of simulation software is its 
ability to be flexible. Teachers can use the program to focus on a 
single issue or allow students to explore on their own. One 
simulation program often used in schools is called "Simcity," 
produced by Maxis Software. "Simcity" allows students to develop 
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a city from scratch or take over a city confronting certain adverse 
conditions. Students decide where to place buildings and roads, 
decide where to place fire and police stations, and must decide tax 
rates that the people of "Simcity" can live with while also 
continuing to produce growth. Conditions students might face 
during the simulation include hurricanes, fires, crime, pollution, 
and even nuclear destruction. These are just a few examples of 
the complexity of the simulation. The future will bring even more 
complex and realistic simulation software that students can 
actively become involved with. 
Graphics and operating tools focus mainly on art and design. 
These programs can be used on their own or in conjunction with a 
text generator. Desktop publishing programs are a popular 
example in this category. Schools or individual classes often like 
to publish their work for other classes to use or to have to 
demonstrate what they have learned. Publishing programs are 
excellent ways to combine text and art work to be printed like a 
newspaper. Callister and Dunne (1992) described one elementary 
schools effort to produce a newspaper: 
"An elementary school decides to emphasize writing 
and awareness of current events by having students 
produce a daily newspaper. Using a Macintosh computer 
and a simple desktop publishing program, rotating groups of 
sixth-graders, assisted by the school media specialist, write 
and produce the paper. Besides using items of school 
interest and articles submitted by other students, the 
students on the newspaper staff collect important stories 
from the local newspaper and the TV news and rewrite 
them to be relevant to their classmates. Teachers 
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incorporate the articles into their curriculum whenever 
possible" (p. 326). 
< 
Although low on the list of uses, communications is 
beginning to become a major focus for computer-using schools. 
Talk of the information super highway has encouraged educators 
and students to find out what is available to them. The world 
wide network called the Internet has become very popular among 
educators. The Internet is a conglomerate of many networks and 
can provide access to databases, free software, and 
communications access between schools in different parts of the 
world. Networks such as KIDLINK exist primarily for the student. 
Established in 1990, KIDLINK has had some 10,000 children 
between the ages of 10 and 15 from 56 countries participate in 
various projects focusing on global issues. Teachers and students 
are not restricted to existing networks, however. In many schools, 
teachers are creating links between their classrooms and other 
institutions that can support the projects their students are 
working on. Hilve Firek (personal communication, April 12, 
1994), an educator from the Southside Virginia Governor's School 
wrote: 
"Our students actively use the Internet through 
Virginia's Public Education Network (VA PEN). For instance, 
our students at the Longwood College site are researching 
and designing a geodesic dome. Several students found a 
mailing list devoted to discussing Buckminster Fuller and 
domes. They made valuable contacts with professionals 
around the world. Further, they have downloaded 
documents on NAFTA and GATT. Probably the most 
42 
important contribution of the Internet is the connection it 
provides to students from other schools in the country and 
the world. Several students have reported making new 
friends." 
Multimedia is the eighth and last of the categorization of 
software use in schools. The category of multimedia is something 
of a misnomer. Multimedia is by definition an amalgamation of 
different media and therefore the use of multimedia takes a 
meshing of various software tools. In this case, the multimedia 
category includes the tools to input video into a presentation or 
the ability to have a computer control an object such as a model of 
an automobile. Multimedia, like communications, is on the rise in 
the classroom (Preston, 1990). Cheaper and more powerful 
computers are able to handle the complex tasks of combining the 
multiple media into a single focus. Software packages too are 
making the task far easier. Combining text, video, audio, and 
presentation editors into a single program makes creating a 
multimedia project easy enough for teachers and students without 
strong computer skills. The Ravenswood Middle School in East 
Palo Alto, California, for example, has had teams of students 
working on projects that combine text, sound, video, and graphics 
around topics such as recycling and drugs. These projects 
combined rap music with the related research data found by the 
students (Piller, 1992). Another example comes from a teacher in 
Washington state and is described by Sheingold and Haley (1990). 
They stated, 
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"students create media reports using videodisks, CD- 
ROM, and traditional library materials to create their own 
"Nova" programs on videotape. Students research a topic, 
find appropriate video or create their own (live playground 
interviews), lay the video down, write and edit the 
narration, then audio dub their narration over the video 
segments. They then use VCR Companion to create titles and 
credits" (p. 12). 
Transcending Categories 
The breakdown of types of software programs in use in 
schools into categories and the corresponding examples tell only 
part of the story of how computers are being used in schools. Like 
those schools actively using multimedia, most teachers and 
students combine various software programs to achieve their 
goals. This improvising occurs while working on a given project or 
during the course of a day as the class focus changes. In other 
words, most classrooms using computers do not focus exclusively 
on a single software product or category. 
Although educators often turn to computers for help in 
fulfilling a single task, in many classes the computer is becoming a 
multidimensional tool. An excellent example of this 
multidimensional use is presented by Linda Hamilton, a first and 
second grade teacher at an elementary school in Fairfax County, 
Virginia. In an e-mail letter she describes the many ways the 
computer is used to help promote the learning of the children 
with whom she works. Excerpts from this letter help to present 
the variety of learning experiences the computer can contribute 
to, as well as the power the computer can have when introduced 
into a classroom where a teacher combines a real understanding 
of the needs of her students and the type of imagination required 
to facilitate learning. Linda Hamilton (personal communication, 
April 14, 1994) wrote: 
"Four mornings a week my little ones telecommunicate 
about two and a half hours (about 20 minutes per child) 
with their "telebuddies" in another second grade classroom 
about 20 miles from here. Each goes to the computer with a 
partner (my little "firsties" really need the second grade 
buddies in the beginning). They "chat" live about what's 
going on in their classrooms, at home, etc... Next a sixth 
grade class at another school (I have yet to meet this 
teacher) is cooperating with us on literature projects. We 
read a book and then we write letters to the characters, and 
the sixth graders play the role of the book characters and 
answer them. The children are THRILLED to call up a letter 
to them, print it out, and take it home! 
Math...yes...there are LOTS of math software packages 
ranging from horrid to terrific. We like problem-solving 
packages such as PUZZLE TANKS, SAFARI SEARCH, CREATURE 
CUBE, BLOCKERS AND FINDERS, AND BUILDING PERSPECTIVE. 
We feel it is very important to "teach" the strategies used in 
these "games"...usually done on overheads and TV's....and 
then we have necessary worksheets and manipulatives at 
each computer for the children. They must understand 
that...yes..it is a game...but it is also directly related to their 
classwork. Soon I will teach Mathshop Jr....a so-so 
package...but if each skill/shop is taught and proper 
manipulatives provided and instructions given it is a 
powerful reinforcer for some and teaching aid for others. 
The conversation heard at the computer center while the 
kids are engaged is wonderfully "math-rich." 
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This brief example tells us a great deal about how 
computers are being used in schools. It demonstrates that 
computers, regardless of their seeming complexities, are being 
manipulated by young children with help from their teachers and 
the appropriate software. The example shows that the teacher is 
not the focal point of the computer using classroom. Instead, the 
teacher helps by providing additional materials, by talking about 
the importance of what they are doing, and by providing 
instruction when needed. Ms. Hamilton's classroom also provides 
insight into how computers are used to foster cooperative learning 
within and between grade levels. In addition, this example shows 
how cooperative learning is done both in the classroom and 
between classrooms via a network. Lastly, it points out a very 
important aspect of computer use, that of added flexibility. 
Referring to a class math project, Linda Hamilton states, "it is a 
powerful reinforcer for some and teaching aid for others." This 
comment demonstrates how students at different levels can be 
working on the same assignment, while also focusing on what it is 
they need to work on individually. In this particular example, 
computers are being used to facilitate the learning of an 
individual and not the class as a whole. In the computer-using 
classroom, examples such as this are not unique. Many teachers 
and students are combining the various capabilities of the 
computers to facilitate the achievement of their goals. 
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Specifflzel Uses 
Many schools turn to the computer for help with specific 
issues. There are numerous examples of specialized use, such as 
computers in the library for research, computers in the art 
classroom for design, and computers in the science lab to help run 
an experiment. Another example of specialized use which is 
generating a great deal of thought is the use of computers in 
special education. With students who have learning difficulties, 
the computer can help open up new ways of perceiving and 
working with information (Piller, 1992). Little information has 
been gathered regarding the success of computers in special 
education classrooms, but examples are beginning to emerge of 
how the computers are being used and the initial perceptions of 
the teachers working with the students. A1 West, a teacher at 
Taylor Elementary school in British Columbia, Canada, works 
closely with Down's Syndrome children. Although he is just 
starting to use computers with his students, his initial comments 
are very positive. Mr. West (personal communication, May 3, 
1994) stated: 
"I have just spent a wondrous 2 days watching my two 
Down's students interact with Just Gramma and Me the CD- 
ROM for Macintosh. They were marvelous, they learned 
new hand - eye coordination skills as well as new 
vocabulary and phraseology. They worked with each other 
and were engaged for hours on the first 3 pages. They 
demonstrated their learning to the rest of the class and felt 
very proud of what they could do." 
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Interestingly, despite the wide variety of students in reference, 
comments made by Mr. West are similar to those made by Linda 
Hamilton about her first and second graders working on the 
computer. 
Distance education is another specialized area in which 
computers are becoming an important tool. Rural schools with 
few resources, for example, are benefiting from the interactive 
environment that computers can bring to teaching and learning in 
remote or isolated locations. In the past, television helped 
students in isolated schools view classes being taught elsewhere. 
This provided the information, but did not allow the student the 
opportunity to ask questions and receive feedback. Computer 
networks can help open this dialogue so students regardless of 
their geographic location, can be active participants in the class 
(Monk, 1989, Preston, 1990). 
Inappropriate Usage 
It is easy to get lost in the abundance of interesting and 
innovative ways computers are being used in schools in the 
United States and beyond. Again, these examples do not tell the 
entire story. Many schools spend little time thinking about how 
the computer can be used to encourage learning. Instead, 
computer use reflects the same pedagogical methods used prior to 
the computer being introduced. The computer is simply used to 
intensify what currently exists. 
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In too many schools, computers are used to replace drill and 
practice sheets. Students simply sit and answer questions 
provided by the computer. Like their paper counterparts, drill 
and practice programs promote memorization and take little 
advantage of the interactive qualities that the computer can 
provide. As Strommen and Lincoln (1992) report, schools tend to 
"treat computers and other electronic media as add-ons. The 
result of this practice is that computers become little more than 
electronic workbooks, bearing an awkward and peripheral 
relationship to an otherwise unchanged curriculum" (p. 473). 
Unfortunately, this type of use is most prevalent in under-funded 
schools that perceive the computer as a means to teach basic skills 
and increase standardized test scores (Piller, 1992). 
Certain schools primarily use the computer as a means for 
reward and punishment. Teachers, for example, will allow 
students who behave or do their homework to spend time on the 
computer. The computer in this case is not a tool for learning, but 
a carrot to be placed in front of students to control them. Hence, 
the computer promotes conditioning rather than self directed 
learning. 
Too often schools focus on computers as ends in themselves 
rather than as a tool to be used to help achieve a greater goal of 
increased learning. Classroom time is spent learning about the 
computer rather than using the computer to help students learn 
about a particular issue or master a specific skill. High schools 
spend approximately 30% and elementary schools 15% of their 
time on keyboarding and programming skills (Piller, 1992). 
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Nothing is wrong with teaching programming. However, with 
computer access time at a premium, there seems to be little 
justification for spending this amount of time teaching generally 
out-dated programming languages to students who will probably 
never program a computer after leaving the class. 
Across this country, students and teachers with initiative 
and imagination are working together to enhance their 
curriculum, instruction, and learning through the integration of 
computer technology. In these schools, classroom examples 
provide insights into how powerful a tool the computer may be 
for helping children and youth gain access to experiences for 
greater learning. In addition, the examples help identify the 
types of skills students need to utilize the software in ways that 
allow them to attain their goals. This is important in that it 
provides evidence that the skills required for software to be 
successfully applied to particular assignments or objectives go 
beyond simply mastering the software itself. In other words, 
knowing how the software works may be less important than 
knowing how to organize information, work with others, create 
plans to achieve goals, and maximize the tools made available to 
the learner. These are the types of skills considered by schools to 
be of higher value. The opposite, however, can also be said of 
software that confines the learner to a narrow environment which 
directs the learner and does not allow for creativity. When the 
software controls the learner the skills needed are of a lower 
level. 
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Based on this expanded understanding of student uses of 
computers in schools, it suggests that certain categories of 
computer use are often related to higher level thinking skills 
while other categories of use are more indicative of a lower level 
skills. In determining level of student computer use in schools 
therefore, categorization of types of use can be very helpful and 
provide some important insights. 
Development of School Policy and the Importance of Teacher 
Involvement 
Many proponents of increased technology in schools look to 
computers as an equalizing force in school systems that are often 
besieged with inequities. The reality has at times lived up to 
expectations, but research reveals that the introduction of 
computers often contributes to the problem of inequity rather 
than to its alleviation. Research also reveals that certain school 
practices might contribute to the creation of environments that 
foster this inequity in computer access and use (Baumgarte, 1984; 
Dupagne & Krendl, 1992; Grandbastien, 1992; Kristiansen, 1992). 
Although existing research does not directly link school policy 
with increased computer equity in schools, studies do report that 
there exists a relationship between policy and other various 
reform efforts focusing on equity issues in schools (Means, Olson, 
& Singh, 1995). This suggests, and various research studies have 
in part confirmed, that a well conceived and implemented school 
computer policy may help to alleviate the inequitable access to 
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and use of computers found in many schools (Borgo, 1993; Harris, 
1994). This is especially true in regards to research focusing on 
gender inequities and computer use (Picciano, 1994). The 
development of a school computer policy to address issues of 
equity is not enough, however. Research studies describe the 
importance of who is involved in developing policy as well as the 
importance of the process by which school policy is determined 
(Scott & Mccollum, 1993; Hanson, 1983; Shulman, 1983; 
Weinshank, Trumbull, & Daly, 1983). The significance of 
understanding these relationships is reflected in the ultimate 
integration of the policy into classroom practice. In other words, 
by realizing the importance of who is involved in creating policy 
and the process of policy-making, schools can better determine 
the effectiveness of a stated policy in terms of actual classroom 
practice. 
Defining Policy 
Definitions for policy are varied and often debated by 
educators. For the purpose of this study, the definition presented 
by Frank Moyer, in his 1980 publication "The Development of 
Policy by Local Boards of Education," will help guide our inquiry. 
Moyer states: 
"Policy establishes the philosophy, goals, value 
orientations, and fundamental beliefs, and parameters 
within which the school district (or school) will operate.... A 
policy is not a precise course of action although policy will 
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imply that certain action is to be taken or to be avoided. A 
policy is not a specific administrative procedure; although an 
effective policy will be supported by administrative rules, 
regulations, and/or procedures." (p. 8-9) 
Policy therefore does not include specific methods for achieving 
the broader goals stated in the policy. Instead, "policy statements 
identify what is to be done in a general sense.... They should be 
broad enough to allow employees to use their own discretion but 
explicit enough to give direction" (Adams, 1986). This concept of 
policy as a general guide and not a step by step plan is very 
important within educational settings. Educators deal with 
individual students and these students have individual needs and 
often require individual responses to these needs. The policy 
therefore helps to give guidance to educators and provide 
important information about variables that need be considered 
when developing a plan to help their students. This concept is 
relevant to all types of school policy including policy related to 
student use of computers in schools (Picciano, 1994). 
School Computer Policy 
For many schools, computer access and use is established 
solely by individuals with little or no policy to help guide them. 
As Merilyn Coe (1985) states, "schools often have taken a laissez- 
faire attitude about computer use." In part, the results of this 
attitude are the types of inequities described in previous sections. 
The success, therefore, of establishing increased and equitable 
computer use in schools is in many ways tied to careful planning 
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at the district and school levels (Coe, 1985; Means, Olson, and 
Singh, 1995; Picciano, 1994). This planning should include policy 
based on up to date educational research that both informs 
educators about computer equity issues and also helps schools 
identify practices that might alleviate inequity (Shulman and 
Sykes, 1983). 
Helen Adams (1986) also points out the importance of 
schools having a written technology policy as opposed to a more 
informal verbal policy. Adams suggests that written policy 
provides a document of reference for all concerned. This created 
reference point can be helpful to both administrators and 
teachers. It provides direction for a school over time including 
establishing objectives, creating clear outlines for programs, 
establishing greater continuity of technology use, and developing 
evaluation for the policy itself and those using it. Without the 
written policy, the reference becomes less clear and the conditions 
and practice may change depending on the person, place or time 
(Adams, 1986). 
The creation of a written policy alone is not enough to 
ensure that what is stated in the policy will be reflected in 
classroom practice. Policy therefore must be developed with 
input from representatives of all educators affected by the policy 
(Johnson, 1993; Myers & Stonehill, 1993; Picciano, 1994). By 
creating an environment of inclusion in policy development, 
teachers' attitudes towards the policy tend to remain high because 
there is a sense of teacher ownership of that policy (Marburger, 
1985). As a result, teachers will show a greater commitment to 
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implement the stated policy (Marburger, 1985; Picciano, 1994). 
As Minnie Phillips (1992) states, "policies and programs depend 
primarily on what teachers and principals make of them," thus 
ownership of policy can lead to greater teacher implementation 
(p.l). 
The "how" of policy development is only one important 
aspect of creating good school policy. School policy that is to be 
used by teachers also needs to be developed as close to the 
classroom as possible and tailored to fit individual situations 
(Adams, 1986; Marburger, 1985; Picciano, 1994). School computer 
policy therefore should be developed by the individual school so 
that the particular issues associated with the school will be 
reflected in the wording (Kirst, 1988; Marburger, 1985). This does 
not mean that districts should not also develop computer policy. 
Rather, the policy set at the district level might address the more 
general aspects of computer use in schools, while more specific 
issues can be addressed by the schools themselves to best meet 
their individual needs (Kirst 1988). To insure that the individual 
needs of schools and students are met, policy must remain flexible 
(Adams, 1986). This flexibility does not mean that the policy 
cannot define various aspects of appropriate access to and use of 
computers. Policy should in fact create guidelines that provide 
assistance to teachers as they determine appropriate classroom 
practice. The specific classroom practices are then guided by the 
written policy, but at the same time remain flexible to meet the 
individual needs of the students within the classroom. Although 
policy can help educators make decisions about important and 
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often complex issues, the policy itself should remain free of jargon 
and be easy to read and use. A policy that is perceived as 
complicated and difficult to understand is less likely to be utilized 
(Adams, 1986). The evaluation process of policy development is 
also very important. Schools and situations in schools are 
continuously changing. The policies that help give direction to 
schools therefore must change as well. Policy can never remain 
stagnant in an ever changing environment. To best determine 
how the policy must change, on-going evaluation of policy must 
take place (Ellis, 1984; Hadderman, 1988). Developers must 
therefore make evaluation a key part of policy from the beginning 
(Johnson, 1993; (Picciano, 1994). Lastly, even the best written 
policy will be unsuccessful if it is not published and explained to 
those utilizing the policy (Adams, 1986). 
Research Recommendations for Equitable School Computer Policy 
Development 
As stated previously, effective computer policy must be 
based on up -to-date educational research. This research can help 
guide policy makers to think more carefully about various equity 
issues associated with computer access to and use in schools. 
Although there has not been a great deal of research completed in 
this field, certain suggestions have emerged that can be very 
helpful to those in the process of developing school computer 
policy. 
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Recommendations based on research studies illustrate the need 
for policy makers to: 
• "Be concerned for the diverse educational needs of students" 
(Webb, 1988) 
• "Be cognizant of any bias that might be built into the 
curriculum favoring particular levels of software for a 
particular racial or ethnic group" (Picciano, 1994) 
• "Consider strategies that do not isolate one group from another 
but instead bring them closer together" (Picciano, 1994) 
• "Provide those opportunities that allow children of all colors 
and ethnic backgrounds to experiment with technology and 
experience learning together" (Picciano, 1994) 
Although broad in scope, these recommendations can be applied 
to the specific situations of individual districts and/or schools. In 
each case, they do not prescribe solutions or mandates. Instead, 
they provide a framework that may help policy makers think 
more carefully about the important issue of in-school computer 
equity. 
Specific examples of school computer policy can also be very 
helpful in providing information for policy makers. These 
policies can be found at various schools around the country as 
well as at repositories of technology plans and policy such as the 
National Center for Technology Planning (NCTP), located at 
Mississippi State University. 
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It appears that the determination of student computer 
access and use in schools is often done with little or no guiding 
policy. Potential consequences of this prevailing practice may 
contribute to the inequities found in many schools. School leaders, 
therefore, may want to help teachers make informed decisions by 
providing them with up to date information about equity and 
computer access and use. Written school computer policy is one 
promising means for providing guidance that alleviates inequality. 
Policy alone, however, is not enough. The determination of policy 
must be made with educators representing all those involved in 
helping students learn. These representatives must join as equals 
so that inequalities are understood and solutions are crafted 
carefully, thus making classroom practice more likely to reflect 
the stated policy. Also, school policy should be flexible, have the 
ability to change through evaluation, and be disseminated to all 
concerned. It is this team approach that makes policy powerful. 
In addition, schools need to determine policy that considers the 
diversity of the school and ensures that all students are treated 
with equity and decency. 
Chapter Summary 
This chapter developed a context for the study by reviewing 
the published literature which was applicable to the present 
research study. The literature review was divided into four 
sections. The first section reviewed and summarized the reasons 
why computer equity research has become an important focus of 
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study and described research studies identifying the various 
inequities of student access to and use of computers in schools. 
Specifically, previous studies make clear that inequities exist for 
certain students or student populations within many schools. In 
particular, students identified as average have been shown to be 
most at risk of not being treated equitably in regards to within- 
school computer access and use. Although studies do not 
specifically answer the important questions of why these 
inequities exist and how to alleviate them, the research does 
provide some interesting insights in this regard, including the 
identification of various school practices that need to be 
considered as schools look to the computer to help increase 
student learning. 
The second section of the literature review explored various 
factors which may influence school and classroom practices that 
contribute to student inequities of computer access and use. 
Previous research studies suggest that teacher attitudes and the 
various factors which may contribute to these attitudes are all 
important variables in providing equitable access to and use of 
computers in schools. Specifically, the research shows that 
teachers who harbor negative attitudes may react to and utilize 
computers in ways that differ from teachers with more positive 
attitudes. The negative attitudes may direct classroom practice 
towards inadequate access to and inappropriate use of computers 
for all or a portion of the students in the classroom. To the 
contrary, teachers with positive attitudes towards computers 
utilize computers in a more equitable manner. The previous 
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research studies point to one important factor contributing to 
these positive attitudes, that of increased teacher training. 
Additional important factors in providing equitable with-in school 
computer access and use are the choices that schools make 
concerning hardware and software. Well informed and 
appropriate decisions, according to the literature, determine 
whether each student is provided access to computers and that, 
with access, they are provided the opportunity to utilize the 
computer in varied ways to help increase their learning. 
The third section categorized and described the various 
ways computers are being used in schools today to provide a 
context in which further analysis of equity of types and levels of 
student computer use can take place. Based on the literature, it is 
clear that students and teachers with initiative and imagination 
are working hard to enhance their curriculum, instruction, and 
learning with the integration of computer technology. These 
classroom examples provide important insights into how powerful 
a tool the computer may be for helping children and youth gain 
access to experiences for greater learning. It is also clear from 
these examples that students are learning far more than how to 
use a specific software package. Rather, students interacting with 
the computer are learning important skills such as how to 
organize information, work with others, create plans to achieve 
goals and to maximize the learning tools available. These are the 
types of skills considered by many schools to be of higher order. 
This understanding of student use of computers in schools 
suggests that certain categories of computer use are often related 
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to higher order skills while other categories of use are indicative 
of lower order skills. 
The fourth section summarized research studies focusing on 
computer equity and policy and explored the relationship 
between policy and classroom practice, including the importance 
of teacher involvement in determining school policy. A review of 
the literature shows that teacher determination of student 
computer access and use in schools is often done with little or no 
policy to help guide them. This may result in some of the 
inequities found in certain schools. Research studies suggest that 
practitioners need help in making informed decisions by being 
provided with up to date information on issues of equity and 
computer access and use. The studies go on to state that written 
school computer policy can be a helpful means for providing this 
information and the guidance needed to help make sure equitable 
situations develop. To better ensure a successful implementation 
of computer policy, the literature points to the inclusion of all 
those associated with student learning in creating the policy. In 
addition, the literature makes clear that school policy itself should 
be flexible, have the ability to change through evaluation, and be 
disseminated to all concerned. 
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CHAPTER III 
RESEARCH DESIGN AND PROCEDURES 
A 
This chapter outlines the research instruments and data 
collection procedures used to carry out the present study. The 
sample for the study is presented, the instruments used to collect 
data are described, procedures utilized for the collection of data 
are outlined, and techniques for analyzing the data are explained. 
Sample 
This study collected data from four samples of populations 
each of whom are associated with the 70 schools that make up the 
National Coalition for Equality in Learning (NCEL). Because of the 
researcher's affiliation with the NCEL as a staff member, it was 
anticipated that the member schools of the NCEL would support 
the study. The NCEL is a coalition of eight school systems from 
across the United States. The schools of the NCEL represent both 
rural and urban communities made up of a wide spectrum of 
socio-economic classes and ethnically diverse populations. The 
major goal of the NCEL is to help provide a quality education for 
all children of all families. 
The first sample consisted of the 70 principals of the 
National Coalition schools. Each principal was contacted by letter 
(see Appendix A) and asked to participate in the study. 
By studying this sample, the intent of the researcher was to 
collect data that would provide basic information about the 
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individual schools, determine if individual schools had written 
computer policy, and if so, be provided a copy of the policy and 
determine how the policy was created and disseminated. Of the 
70 principals contacted, 48 responded. Representation from each 
of the eight school systems of the NCEL were included among the 
respondents. Of the 48, 35 were elementary schools, nine were 
middle schools and four were high schools. 
The second sample consisted of the eight superintendents of 
the schools systems of the NCEL. Each Superintendent was 
contacted by letter (see Appendix A) and asked to participate in 
the study. 
By surveying this sample, the intent of the researcher was 
to collect data that would determine the existence of written 
district computer policy, if schools in the district were required to 
develop their own school computer policy, and if district policy 
existed, how this was developed and disseminated. Of the eight 
superintendents contacted, five responded. 
The third sample consisted of 14 teachers from three 
selected school districts in the NCEL. Each teacher was contacted 
by their corresponding NCEL representative and asked to be a 
participant in the study. 
The fourth sample consisted of 21 classrooms in 10 schools 
from three selected school districts in the NCEL. Each classroom 
was identified by the school principal as being available for 
observation. 
By studying these two samples, the intent of the researcher 
was to collect data that represented the reality of computer access 
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and use by students in various classrooms. In addition, these 
same data were important as a means to relate the reality of 
classroom practice to the type of computer policy that existed in 
the district and/or school. 
Sampling Procedures 
The participants sampled for the research study were 
selected in part because they represented a diverse population 
from various regions across the country. In addition, the 
researchers affiliation with the NCEL made access to the 
participants more obtainable. The primary goal in the selection of 
the participant sample was to utilize three sample groups that 
would provide accurate data in addressing the four research 
questions. 
For both the principal and superintendent populations, 
letters (see Appendix A) were composed explaining the research 
study and their role in providing data. Each of these populations 
also were provided human subject forms (see Appendix B) to 
explain their rights. The questionnaires to be filled out were also 
attached. Approximately four weeks after the initial mailing, 
reminder letters were sent to those who had not already 
responded. There were no cases of returned forms requesting 
their names to be removed from the sample selection process. In 
certain cases, superintendents forwarded the researcher's request 
for information to a subordinate for completion. The utilized 
research sample therefore, was made up of those principals and 
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superintendents in the NCEL who volunteered their time and 
completed the questionnaires. 
The teacher participants in the research study were 
identified by facilitators and superintendents of the NCEL 
participant school systems. Specific criteria were determined and 
utilized in choosing these teachers. These criteria included the 
facts that the teachers were in schools that had responded to the 
initial principal questionnaire, were willing to be observed and to 
complete a questionnaire, and were involved with utilizing 
computers in their classrooms, but were not teachers who were at 
the forefront of technology utilization. In other words, they were 
about average in their use of technology across the teacher 
population in their schools. 
Instruments 
Four instruments were used to collect the data for the 
research study. 
1. The data gathered from principals pertaining to the 
existence of written school computer policy and the development 
and dissemination of the policy was obtained by means of the 
Principal Computer Policy Determination Questionnaire (see 
Appendix C). 
2. The data gathered from superintendents pertaining to the 
existence, development, and dissemination of school and district 
computer policy were obtained by means of the Superintendent 
Computer Policy Survey (see Appendix C). 
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3. Data obtained from teachers pertaining to the existence of 
written school computer policy, the development and 
dissemination of policy, and the classroom determination of actual 
computer access and use of students were obtained by means of 
the Teacher Computer Policy And Use Questionnaire (see 
Appendix C). 
4. In addition to the data provided by teachers as to the 
reality of student access to and use of computers in the classroom, 
additional data were obtained by means of observation of actual 
classroom practice. To aid the researcher, a Computer Equity 
Form (see Appendix C) was developed to promote consistency of 
results from classroom to classroom. The Computer Equity Form 
included seven projected indicators that helped guide the 
researcher in determining equity of computer access and use in 
the classroom. 
Data Collection and Analysis 
Four main research objectives gave direction to the design 
for data collection and analysis. A detailed explanation of the 
steps involved in achieving each research objective is outlined 
below. 
Research Objective #1 
To determine the various written school and district policies for 
student access to and use of computers. 
Data needed to achieve this objective were elicited from 
school principals and superintendents by means of a close ended 
yes or no question on the Principal Computer Policy Determination 
Questionnaire and the Superintendent Computer Policy Survey 
(see Appendix C). To those responding in the affirmative to 
having school and/or district written computer policy, a request 
was made for a copy of the stated computer policy. Additional 
questions on the Principal Computer Policy Determination 
Questionnaire and the Superintendent Computer Policy Survey are 
detailed under research objective #2. 
Data gathered from the participating principals concerning 
school computer policy were categorized into one of four groups 
representing the different levels of computer policy development. 
The four categories of the school computer policy continuum are: 
• No written school computer policy (NP) 
• No written school computer policy, but in progress (IP). 
• No written school computer policy, but Yes district computer 
policy (DP). 
• Yes, written school computer policy (YP) 
After categorizing each participant school response into the 
continuum, each of these responses was further categorized by 
school system, continuum response, and school level. 
The data collected for this portion of the objective were 
important for four reasons. First, it provided insight into the 
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numbers of schools that have or do not have a written computer 
policy. Second, it provided copies of the written school policies 
which could be categorized into the various types of policy that 
exist in schools. Third, it provided data for comparison between 
the group as a whole and various sub-groups. Lastly, it provided 
a framework from which a stratified sample was taken to identify 
schools that were visited for observational data collection on the 
realities of access and use of computers in schools. 
Data gathered from the participating superintendents 
concerning district and school computer policy were placed into 
Yes and No categories for the two corresponding questions. 
The data collected for this portion of the objective were 
important for three reasons. First, it provided information about 
the numbers of school districts that have district wide written 
computer policy. Second, it provided insight into the number of 
school districts that require schools to create their own school 
computer policy, either alone or in concert with existing district 
policy. Third, these data provided an interesting comparison with 
similar data regarding the schools' responsibility to create their 
own computer policy. 
Research Objective #2 
To ascertain how computer policies in the participating schools 
and districts are established and the information in each policy 
disseminated to the teachers. 
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Data for objective #2 were acquired from responses given 
by principals to five questions on the Principal Computer Policy 
Determination Questionnaire, by superintendents to two questions 
on the Superintendent Computer Policy Survey and a third 
supplementary questionnaire, the Teacher Computer Policy And 
Use Questionnaire, given to a stratified sample of teachers (see 
Appendix C). The teacher questionnaire was divided into two 
parts. The first part focused on issues of policy and is detailed 
below. The second part focused on issues of access to and use of 
computers and is detailed under research objective #3. 
Principals were asked: 
• How many computers do you have for student use in your 
school? 
• How are these computers distributed? i.e, labs, in classrooms 
etc... 
• How was the computer policy of your school determined? 
• Who was involved in this process? 
• How is the information stated in the policy disseminated to the 
teachers? 
• How is it determined that the stated policy is being utilized in 
individual classrooms and/or computer labs? 
Responses to each question were documented and categorized into 
like groups. 
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Superintendents were asked: 
• What procedure was used to develop the computer policy in 
your district? 
• How was the school district policy disseminated to principals 
and teachers? 
Responses to each question were documented and categorized into 
like groups. 
Sampled teachers were asked: 
• What is the computer access and use policy of the school? 
• How was the computer policy of your school determined? 
• Who was involved in this process? 
• How is the information stated in the policy disseminated to the 
teachers? 
• Are teachers provided training to help evaluate issues of 
equity that may arise in their classrooms? 
Responses to each question were documented and categorized into 
like groups. 
The data collected for this objective were important for two 
reasons. First, they give evidence of policy establishment that can 
be related to previous research studies focusing on this topic. 
Second, these data, collected from three different sampled 
sources-principals, superintendents and teachers-provide three 
perspectives to the same questions which were compared for 
similarities and discrepancies. 
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Research Objective #3 
To explore the nature of student access to and use of computers in 
a stratified sampling of schools. 
Based on the categorization of responses in the computer 
policy continuum, a stratified sample of school districts and 
schools was chosen for more detailed analysis. Specifically, three 
school districts were chosen. These three school districts were 
chosen based on responses made by superintendents to the 
questions of the existence of computer policy at the district and 
school level. Schools representing elementary, middle, and 
secondary levels who also responded to the principal 
questionnaire were then contacted by NCEL representatives in the 
selected districts and asked if they would make themselves 
available for additional study. In each district, three to four 
schools were chosen for more detailed study. Selected schools 
were visited and the nature and equity of student access to and 
use of computers was determined by means of two research 
instruments. 
First, the Teacher Computer Policy And Use Questionnaire 
included five questions assessing issues of access to and use of 
computers in their school and classroom. Teachers whose 
classrooms were observed by the researcher were asked to return 
the questionnaire in a stamped, self addressed envelope. In 
addition, if a school had a technology coordinator, they too were 
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asked to complete the questionnaire to provide more general 
information about equity issues throughout the school. 
Specifically the sampled teachers and technology coordinators 
were asked: 
• How many computers in your classroom do your students have 
access to? 
• How often do your students have access to these computers? 
• Do all your students have access to these computers? 
• How is access determined? 
• How is student computer use determined? 
Second, the researcher utilizing the Computer Equity Form 
(see Appendix C) observed each of the sampled schools and two to 
three specific classrooms or computer labs within the sampled 
schools. The Computer Equity Form included seven projected 
indicators of equitable computer access and use. The indicators 
helped guide the researcher in looking at specific classroom 
actions that may impact equity issues in student computer access 
and use. 
The projections of indicators included: 
• All students have time before a computer with a teacher or 
student helping them use the computer for improving learning. 
• Student access to computers is determined by ability grouping. 
• Student use of computers is determined by ability grouping. 
• Student access to computers is determined by classroom 
accomplishments. 
• All students are encouraged to utilize the computers. 
• Some students are encouraged to use the computers one way, 
while others students are encouraged to use them another. 
• Students are given equal time to utilize computers. 
Results of the observation were detailed on the Computer 
Equity Form in the available space provided under each indicator 
statement. Response to each statement was made by checking the 
appropriate answer box and detailed by means of written notes. 
If a specific box did not provide an appropriate response, the 
researcher responded with "NA", not applicable to the situation. 
The researcher utilized both the information provided from 
teacher responses and the observation to gain insight into the 
realities of student computer access and use in the sampled 
schools, classrooms, and computer labs. 
Research Objective #4 
To compare the nature of student access to and use of computers 
with existing school and/or district computer policy. 
Data related to the access and use of computers in sampled 
schools were compared to the written computer policy of the 
school and/or district. The researcher detailed the school and/or 
district policy of each sampled school and explored the match 
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between the policy and the responses of teachers to the Teacher 
Computer Policy And Use Questionnaire and the observation 
results of the researcher based on the Computer Equity Form. 
Chapter Summary 
Data needed to achieve the four objectives of this research 
study were obtained from principals, superintendents, teachers, 
and observation by the researcher of these teachers' classrooms. 
All participating educators were affiliated with the National 
Coalition of Equality in Learning, a coalition of eight school 
systems in seven states with the goal of providing each of their 
students a quality education on equal terms. The educators 
represented schools from the elementary, middle and secondary 
levels which were located in rural, urban, and suburban areas. 
The data for this study were gathered by means of four 
instruments. The first instrument was a questionnaire completed 
by principals which provided information about school computer 
policy, it's development and dissemination. The second 
instrument was a questionnaire completed by superintendents 
which detailed information about district and school computer 
policy as well as the development and dissemination of policy. 
The third instrument was a questionnaire answered by teachers 
that provided insights into the reality of classroom practice 
concerning student access and use of computers. The forth 
instrument was an observation form completed by the researcher 
while viewing classroom practice of student access to and use of 
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computers in schools. The specific findings of this research study 
are detailed in Chapter IV. 
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CHAPTER IV 
DATA ANALYSIS AND FINDINGS 
This chapter describes the data analysis and findings as they 
relate to the study's main purpose: to explore the possible 
associations between school computer policy and equitable access 
to and use of computers by students in school. 
The findings presented in this chapter specifically 
correspond to the four major research questions presented in 
Chapters I and III. The data analysis and findings will be 
addressed in the following sequence: 
1. What are the various written policies of selected K-12 schools 
and school districts for student access to and use of computers? 
2. How is computer policy for the selected schools and school 
districts established and disseminated? 
3. What is the nature of student access to and use of computers in 
selected schools? 
4. How does the nature of student access to and use of computers 
match the existing written school and/or district computer policy? 
This chapter also provides data about the selected school 
districts and the individual schools that were sampled to answer 
questions 3 and 4. Specifically, break downs of the numbers of 
students and computers found in each of the school districts are 
presented. These data were gathered to inform the researcher 
about the availability of computers in each school and are 
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presented to confirm this availability. In addition, these data are 
used to compare the numbers of available computers with the 
tendency of the district or school to have written policy. Lastly, 
data gathered from sampled schools to answer questions 3 and 4 
are presented to provide more in depth background information 
about those specific schools. 
Total and School District Breakdown of Students and Computers 
A total of 48 schools in eight school systems from seven 
states volunteered for participation in this study. These 48 
schools work with 39,150 students and have 3,823 computers 
made available for student use (see Figure 1). The total average 
number of students for each of the 48 schools are 815.63. The 
total average number of computers for each of the 48 schools are 
79.65. The total average number of students per computer for 
each school is 10.24 (see Figure 2). The 48 schools were made up 
of 35 elementary, nine middle, and four high schools. Figure 3 
presents this categorization by level (elementary, middle, high 
school) for the 48 participant schools. 
Table 1 provides information about each of the participating 
schools districts. Specifically, Table 1 includes the number of 
schools in each district that agreed to participate, the schools' 
categorization by level (elementary, middle, high school), the total 
number and average number of students in the participating 
schools of each district, the total number and average number of 
computers available for student use in the participating schools of 
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each district, and the ratio of students per computer for each 
school district. Graphic illustrations of the data in Table 1 are 
presented in Figures 4-27. 
The similarities among the various schools and school 
districts are many. Each participant school has made computers 
available for student use. The greatest number of computers in a 
school was 350, and the least, because of a recent fire, was only 
two. The next lowest total was 18 computers. All schools 
reported that their student computers were distributed in 
classrooms, computer labs, the library, or a combination of two or 
all three. Each school in the study has allocated resources to 
acquire computers and thus has made a commitment on some 
level to utilizing computers as an educational tool. 
Findings of the Various Written School and District Computer 
Policies 
Data for research question number one, (What are the 
various written policies of selected K-12 schools and school 
districts for student access and use of computers?) were obtained 
by utilizing two questionnaires. The first questionnaire, the 
Principal Computer Policy Determination Questionnaire, was sent 
to principals in the selected K-12 schools. The second, the 
Superintendent Computer Policy Survey, was sent to the 
superintendents of the school systems representing the selected 
K-12 schools. The findings and analysis of data are presented for 
each of these two groups below. 
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Findings and Analysis of School Policy 
Of the 70 school principals polled for information about the 
existence of written school computer policy, 48 responded. The 
responses were categorized into four separate groups of the 
computer response continuum: 
• No written school computer policy (NP) 
• No written school computer policy, but in progress (IP). 
• No written school computer policy, but Yes district computer 
policy (DP). 
• Yes, written school computer policy (SP). 
Of the 48 principal responses, 33 (68.75%) stated that their school 
did not have written school computer policy (NP). Four principals 
(8.33%) stated their school did not have written school computer 
policy presently, but a written computer policy was in progress 
(IP). Also, seven principals (14.58%) stated that their school did 
not have school policy, but instead depended on written District 
Computer policy (DP). In each case, the district policy was 
provided to the researcher. Lastly, four principals (8.33%) 
confirmed their school had written school computer policy (SP) 
and each of these provided the policy for examination. Figure 28 
illustrates these findings. These four schools represent rural, 
suburban, and urban areas. 
When analyzed by school level, 23 (65.71%) of the total 35 
elementary schools were categorized as NP, three (8.57) as IP, six 
(17.14%) as DP, and three (8.57%) as SP (see Figure 29). Middle 
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schools were categorized by seven (77.78%) of the nine total 
participating middle schools under NP, one (11.11%) as IP, zero 
(0.00%) as DP, and one (11.11%) as SP (see Figure 30). Lastly, high 
schools were categorized by four (100%) of the four total 
participating high schools under NP (see Figure 31). 
A comparison of school level categorization percentages with 
the total participant categorization percentages shows very little 
variation. Elementary schools especially follow very closely the 
overall categorization breakdown. Only with the high school 
numbers are there any significant variations. However, these 
variations do not run contrary to the overwhelming response for 
category NP. Reasons for high schools being at 100% NP and the 
corresponding significant difference in percentage of this category 
may be attributed to the small number of responses at this level. 
With more participants at the high school level, a greater variation 
of responses might be found and thus make the high school 
categorization more consistent with the overall percentages. It 
also may be that the overall percentages were skewed towards 
the elementary school results because of the greater number of 
participating elementary schools. In other words, the differences 
between the high school percentages and the overall percentages 
may not be as significant as they seem. Rather, the percentages 
are weighed so heavily by the elementary school responses that 
the data do not in fact reflect the more generalized reality fairly. 
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Findings and Analysis of School Policy by District 
Responses by principals to the Principal Computer Policy 
Determination Questionnaire categorized by school district are 
illustrated in Figures 32-39. School District A, with a total of six 
participant schools, responded with five schools (83.33%) as NP 
and one school (16.67%) as DP (see Figure 32). School District B, 
with a total of four participant schools, responded with three 
schools (75.00%) as NP and one school (25.00%) as SP (see Figure 
33). School District C, also with a total of four participant schools, 
responded with three schools (75.00%) as NP and one school 
(25.00%) as DP (see Figure 34). School District D, with a total of 
two participant schools, responded with two schools (100.00%) as 
NP (see Figure 35). School District E, with a total of six participant 
schools, responded with three schools (50.00%) as NP, and one 
school each (16.67%) as IP, DP, and SP (see Figure 36). School 
District F, with a total of seven participant schools, responded with 
two schools (28.57%) as NP, three schools (42.86) as IP, and two 
schools (28.57%) as SP (see Figure 37). School District G, with a 
total of 15 participant schools, responded with 11 schools (73.33%) 
as NP and four schools (26.67%) as DP (see Figure 38). Lastly, 
school District H, with a total of four participant schools, 
responded with all four schools (100.00%) as NP (see Figure 39). 
The significance of these data can be better understood by 
comparing the responses both between school districts and within 
school districts. Comparisons between school districts show that 
the vast majority of principal responses to the Principal Computer 
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Policy Determination Questionnaire were categorized as NP. In 
fact, in each school district, except District F, the majority of 
responses were categorized NP. However, in only one school 
district, District H, did all schools respond as NP. In each of the 
other school districts, responses were placed in two or more of the 
categories of the computer response continuum. District E 
responses fell under each of the four categories. Distribution of 
responses in the three categories IP, DP, and SP were generally 
even across the total population. The comparison of these data 
between school districts suggests that most districts seem to be in 
a transitional period where computer policies are being 
established either for the district and/or school level. The 
transition is still weighed heavily toward those not yet 
formulating computer policy, but the variety of distribution in 
responses suggests that policy is being considered as computers 
become more important in education. 
Many of the same conclusions can be drawn from these data 
when compared within school districts. The variety of responses 
within school districts suggests that some schools have realized 
the importance of computers in teaching and learning and have 
formulated policy that can help direct school practice. Contrarily, 
other schools have yet to focus their attention on creating 
computer policy, or have just begun to realize the importance of 
such policy. School Districts E and F are excellent examples of this 
range as District E responses fall under each of the four categories 
and District F responses fall under three of the categories. In 
addition, District F responses are distributed evenly among the 
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three categories represented. The vast majority of responses 
within the sampled school districts, however, still remain under 
category NP. This suggests that many schools still may not 
understand the impact of computer technology on student 
learning or do not feel qualified to make policy that guides 
computer utilization. This is of particular concern when schools 
and school districts continue to spend many thousands of dollars 
on computers. Potential implications include schools purchasing 
equipment for reasons outside of their curricular needs, or being 
unsure how to integrate computers into the existing curriculum. 
Regardless of reason, it is clear that many schools are not yet 
prepared to produce policy that will help direct systematic access 
to and use of computers in their classrooms. 
Findings and Analysis of District Policy 
Eight school district superintendents were polled about the 
existence of written school district computer policy and about a 
school's responsibility for development of written school policy. 
Of the eight superintendents receiving the Superintendent 
Computer Policy Survey, five responded. These included the 
superintendents of Districts B, D, E, G, and H which represent rural, 
suburban, and urban areas. The responses for the question 
concerning district computer policy, show that three of the five 
(60.00%) school districts, including Districts D, G, and H, all have 
written computer policy. In response to the question of the 
schools being responsible for developing computer policies, two 
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school districts, B and H, responded in the affirmative. Only 
District E responded No to both questions, and only District H 
responded Yes to both (see Table 2). 
An analysis of the superintendent data shows that only two 
school districts, Districts D and G, responded in the same way. In 
fact, all possible combinations of answers to the two questions 
were made by the responding superintendents. In only one case, 
District E, did the superintendent confirm that neither the district 
nor the schools were required to develop computer policy. 
The most interesting analysis of these data is in relation to 
the responses made by school principals. Of the five participant 
principals in District B, four were categorized as NP, while one 
responded SP. This in contrast to the superintendent response to 
the survey which confirmed the school's responsibility for the 
creation of computer policy. Principals in District D responded as 
NP in both cases. This confirmed the response by the 
superintendent that schools were not responsible for the creation 
of computer policy. The school principals did not, however, 
confirm the existence of the district computer policy. This may 
have been the result of the principal questionnaire not asking 
specifically for district policy. Their confirmation of such policy 
therefore would have been made voluntarily and not as a result of 
a specific request for the information. The response from the 
superintendent of District E confirmed that neither the district nor 
the schools were responsible for formulating computer policy. 
Interestingly, one school principal provided a district policy for 
District E and one school principal also provided a school policy. 
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The fact that a school had a computer policy is not entirely 
surprising in that educators in the school might have seen the 
need to create such a policy for their own use without the 
mandate being set first by the district leadership. More 
surprising was that the superintendent stated that no district 
policy existed, when in fact district policy exists and is being 
utilized by at least one school within the district. Of the 15 
participating principals in District G, four responded that they 
utilize district policy. The existence of the district policy is 
confirmed by the superintendent response to the superintendent 
survey. Again, the reason that other schools within District G may 
not have confirmed the existence of district policy is that they 
were not specifically asked for that information. No schools in 
District G were categorized as SP and the superintendents 
response confirms this categorization. Responses for District H are 
very interesting in that the superintendent states that both 
district policy exists and individual schools are required to 
formulate their own school policy. Of the four responding 
principals, all were categorized as NP. This means that although 
the superintendent provided data stating that the school district 
has computer policy and schools are required to formulate their 
own policy, no school had policy and none confirmed the existence 
of a district policy. 
Two additional principals also provided data confirming the 
existence of district policy. These principals were from districts A 
and C (see Table 3). These policies are not discussed more fully in 
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this section because the superintendents of these districts did not 
reply to the superintendent survey. 
Addressing Equity Issues in Written School and District Computer 
Policies 
The primary purpose of this research study is to explore the 
possible associations between school computer policy and 
equitable access to and use of computers by students in school. 
Previous sections of this chapter have explored the extent to 
which computer policies exist at the school and district level for 
the participant schools. Based on the findings, the data confirms 
that six of the eight participating school systems have some sort of 
district computer policy. These district policy data were provided 
by superintendents and principals (see Table 3). Also, the data 
confirms that four of 48 individual schools (8.33%) have their own 
school computer policy. The four schools categorized as SP 
represent three different school districts, one from District B, one 
from District E, and two from District F. Categorized by level, 
three are elementary schools and one a middle school. 
There appears to be no specific characteristics that 
distinguish these four schools from the other schools in the study. 
Although there are some small differences in certain averages in 
these schools compared to the total averages, the differences do 
not appear to be significant enough to be considered a factor in 
why these schools have defined a written school computer policy. 
The average number of computers for these four schools is 63 
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compared to 79.65 for the total participant population. Also, the 
student to computer ratio for these four schools is 12.46 compared 
to 10.24 (see Figure 40). The average number of computers and 
the student to computer ratio, therefore, do not appear to be 
variables in determining whether a school will or will not have 
written school computer policy. 
Of the four school computer policies, all have sections that 
discuss methods of and guidelines for purchasing computer 
hardware and software. One policy, from the middle school, 
focuses exclusively on this topic. In addition to the acquisition of 
computers, the other three school computer policies include 
sections that describe issues of access to and use of computers by 
students. Each policy addresses access to and use of computers in 
a variety of ways, some of which reflect the approaches used in 
computer policies at the district level. A description of each policy 
is presented below. 
The written school computer policy from District B 
emphasizes the term "All students" when determining school 
computer use objectives for their students. These objectives focus 
on organization, communication, creative thinking, and problem 
solving. To achieve these goals, the policy directs the classroom 
teacher to be responsible for connecting "technology and 
classroom curriculum." The policy also provides directives for 
media specialists to support teacher efforts. An additional 
responsibility of the media specialist is the reviewing of new 
software. The policy does not directly address issues of equity of 
access except in the objectives as stated above. Equity of use is 
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addressed in the same context, except when in reference to 
talented and gifted students. In the case of these students 
additional resources seem to be available if needed. The school 
policy states: 
"In collaboration with the talented and gifted coordinators at the 
school, the media specialist will provide input and arrange for 
resources as appropriate for students identified as needing 
services with technologies." 
It is interesting that this group of students is identified separately 
in the school computer policy as the services made available to 
these students do not seem to be greater than the services offered 
to all other students. Why these students are singled out in this 
way is unclear. 
Like the previous policy, the computer policy formulated in 
District E expresses goals for computer use in terms of all 
students. The goals focus on problem solving, comprehension 
skills, and reading comprehension. The stated goals are 
supplemented by suggested means to achieve the goals, as well as 
a section called "Evidence" which provides an evaluation of the 
students in relation to the described goal. Interestingly, the 
computer-related goals are not separated from the other goals set 
by the school. The computer goals, therefore, have become a 
complimentary addition to the curriculum. Beyond goals being set 
for all students, the policy does not include information about 
access to or use of computers. 
The school computer policy from District F presents the most 
interesting analysis. It is the most detailed of the school policies 
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sampled for this study and provides an opportunity to look more 
closely at specific issues of computer use equity in schools. The 
policy is made up of three primary sections, School Goals, Student 
Goals, and Student Objectives. The School Goals provide 
information about the role of teachers, students, and parents as 
they relate to computer use in school. In addition, the School 
Goals describe plans for the purchase of new equipment and the 
type of "unique features" the school plan focuses on "to keep in 
mind for grant opportunities." One of the three unique features 
described is that of providing equal access to computers. The 
policy does not, however, describe any additional information 
about what equal access means in this case or how the school will 
achieve this "unique feature." The Student Goals section describes 
goals in terms of the learner and expresses them as goals for all 
students. These goals focus on research, data collection, and the 
utilization of graphics and word processing tools to increase 
communication skills. 
Although the Student Goals are set for all students, the 
Student Objectives that are based on these goals are 
individualized for the various levels of student tracking in this 
particular school. The school has five expressed tracks ranging 
from "Emergent" to "Strong". Based on the classification of the 
student, the complexity of use of the computer to reach the 
objective is increased or decreased accordingly. For example, one 
objective states: "The students will become proficient in the use of 
technology as a tool for acquiring knowledge and accessing 
information." To achieve this objective, five different structures 
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are created for each of the five classifications of students. For this 
objective, the "Emergent" students never interact with the 
computer on their own. The policy states: "Teacher uses CD ROM 
and interactive stories to develop a whole language program; 
students observe that clicking on pictures brings information 
and/or action." For the "Strong" student, the policy states for the 
same objective: "Extensive use of CD and laser information and 
edits into writing and/or video productions; Can transfer 
knowledge easily to all aspects of technology." In this case, 
students use the technology on their own and at a much higher 
level than their "Emergent" classification counterparts. The three 
classifications between Emergent and Strong involve varying 
degrees of teacher and student computer use to achieve the same 
stated objective. In each case, as they move from Emergent to 
Strong, students are provided greater and more diverse 
interaction with the computer. This range of school-promoted 
learning activities based on student classification is similar with 
each of the stated objectives in the school computer policy. This is 
a very interesting example of computer policy. It shows that even 
if policy is stated for all students, the learning opportunities for 
achieving the objectives can still lead to inequity. This is an 
important insight that many educators can learn from, both in 
terms of the development of computer policy and policy directing 
other educational opportunities. 
This type of policy also presents another important issue, 
that of the relationship between classification of students and 
computer use in schools. As detailed in the review of the 
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literature, research studies suggest that students who are tracked 
to all levels can utilize computers in complex ways. In fact, 
students tracked into lower levels may gain more from the 
experience of high level computer use than their counterparts. In 
this example, the policy does not make clear how students are 
assigned to these classifications. In other words, is the 
classification reflective of a student's overall school placement, or 
a placement founded on familiarity using the computer? This is 
an important distinction when it comes to computer use by 
students in schools. If the classification is based on non-computer 
related data, the learning opportunities provided might very well 
hold back the learning potential of the student. This could also be 
the case if the student is classified according to previous 
experience with the computer. Many students are very 
comfortable with computers and are often drawn to them. In 
such cases the computer could be an important instructional tool 
to help a student increase his/her learning. To be so restricted, as 
in the case of the Emergent student, a learner may be so held back 
that that which drew them to the computer in the first place 
might be lost. Additional research in this area should provide 
greater insights into these important issues. 
Of the six district policies reported to exist by principals and 
superintendents, only copies from Districts A, C, E, and G were 
provided to the researcher. An analysis of these policies shows 
that in each case the major focus of the policy was on the 
acquisition of hardware and software. The district policies for 
Districts A and C focused exclusively on this issue. District G's 
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policy was more complex in that the requirements for acquisition 
of software needed to be evaluated by the curriculum program 
director. The implication of this is that the curriculum program 
director could provide leadership needed to make sure that 
software is appropriate and not limiting to the students who 
eventually utilize the software. Specifically the district policy for 
District G states: 
• "All school purchases of the computer software for instructional 
use must be approved by the curriculum program director 
responsible for the subject area in which the material would be 
used." 
• "Each requisition for software which is not taken from a list of 
District-approved software should be accompanied by a review 
of that software taken from a magazine citation or a review 
conducted according to district criteria." 
Only in the policy from District E was the specific issue of 
equity addressed. Under the headings of Philosophy, Program 
Mission, Program Goals, Proposed Student Proficiencies, and 
Recommendations, various statements confirm the need for equal 
access to computers for all students as well as a need for all 
students to perform on the computer at an equal level. The 
district policy does not address specific types of possible 
inequities that might arise, but the foundation of the computer 
program in the school system attempts to create an environment 
of equal access and use for all students. Excerpts from the district 
92 
policy provide evidence in this matter. The computer policy for 
District E states: 
• "The changing needs of our technological society will continue 
to be assessed so that each student can be prepared to meet his 
or her potential." 
• "All students need to be computer literate and therefore need 
equal access to equipment and instruction." 
• "Through integration in curriculum areas students will be able 
to use the computer and related technologies as a means to 
acquire knowledge and develop skills." 
• "Students will be able to recognize the impact and use of 
computers and other related technologies in our society." 
Under Recommendations, the policy suggests that the computer 
instruction be integrated into all curricular areas and programs. 
In addition, the policy suggests that a plan be developed to 
provide equal access to computers for all students. This plan 
would include making computers "readily accessible to students" 
and providing "one student computer in each classroom". 
Relating District and School Computer Policy to Research 
Recommendations for Equitable Computer Policy 
Based on research studies described in Chapter II, four 
recommendations were presented as components in policy to help 
address existing or potential equity issues associated with student 
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computer access and use in schools. Briefly, these four 
recommendations were for policy developers to be aware of the 
reality of students' diverse needs, the impact of favoring certain 
software for particular student groups, the isolation of groups of 
students, and the failure to provide equitable learning 
opportunities for all students. The comparison of each policy in 
this study, both district and school, with the recommendations of 
researchers is not easy. It is impossible to know what policy 
developers were or were not aware of as they worked to 
formulate the policies in question. When examined as a group, 
however, all policies, except those that focus exclusively on 
hardware and software, formulated their goals and objectives for 
all students. This seems to satisfy recommendations 2-4. Such 
emphasis is also an important foundation on which to base the 
rest of the policy. It is clear, however, that individual computer 
policies may not entirely follow the foundation used in the 
development of their computer policy and may end up favoring 
certain learning opportunities for certain students as a result. 
Based on recommendation 4 and possibly 3, these policies could 
potentially influence the creation of an inequitable learning 
environment. 
Summary 
After careful analysis of the data related to question 1 
(What are the various written policies of selected K-12 schools 
and school districts for student access and use of computers?), it is 
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clear that many schools either have not thought carefully about 
the need for a school computer policy or feel that a school 
computer policy is unnecessary for their work. This is supported 
by the fact that only four of the participating 48 schools had a 
written school computer policy for use in their classrooms. On the 
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other hand, school districts are moving ahead with the 
development of computer policy as can be confirmed by responses 
from six of the eight school districts. The reasons for the 
disappointing responses from schools and encouraging responses 
from school districts are unclear. The fact that computer use in 
schools is relatively new might be part of the answer. Another 
part of the answer may be reflected in the nature of the 
relationship between school districts and individual schools, 
where districts take the lead on issues of policy and schools later 
formulate policies for themselves so as to better handle the 
individual needs of their teachers and students. 
Interestingly, the data gathered for this study did not show 
the schools with computer policy to have any characteristics 
which would make them stand apart from the rest of the 
responding schools. In general, their numbers of students, 
numbers of computers, and their student to computer ratio were 
similar to the averages of all participating schools. 
Analysis of actual school and district computer policy 
revealed that most policies focused on the acquisition of hardware 
and software. When student access and use was addressed, most 
objectives and goals were stated in terms of all students, a very 
important factor according to the conclusions of research studies 
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focusing on equity issues. Some of the policies, however, revealed 
that although the objectives were stated in terms of all students, 
the learning activities were different for different groups of 
students. A comparison of these example policies with the 
recommendations set by research studies suggest that some 
schools need to think more carefully about how to determine 
student exposure to computers in the classroom. 
Findings for the Establishment. Dissemination and Confirmation of 
Teacher Use of the Various Written School and District Computer 
Policies 
Data for research question number 2, (How is computer 
policy for the selected schools and school districts established and 
disseminated?) were obtained by utilizing two questionnaires, the 
Principal Computer Policy Determination Questionnaire and the 
Superintendent Computer Policy Survey. The findings and 
analysis of data are presented for each of these two 
questionnaires. 
Written School Computer Policy Establishment, Dissemination and 
Confirmation of Teacher Use 
The four schools that reported having school computer 
policy responded similarly to the questions of how the policy was 
developed and who was involved in the process. The principals' 
responses were far less consistent as to how information in the 
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policy was disseminated to teachers and how schools determined 
if the policy was being utilized by classroom teachers. 
All four principals reported that committee input was used 
to determine school computer policy. Two of the schools utilizing 
committee input also based their policy on district goals. In 
addition, one school used suggestions based on an input 
questionnaire (see Figure 41). This principal was unclear as to 
who filled out the questionnaire, however. 
Responses to who was involved in the school computer 
policy development process were also consistent. One principal 
reported that the education staff was involved, two principals 
reported that the policy committee was made up of educators and 
parents, and one principal reported that the school relied on 
teachers and administrators for their computer policy 
development (see Figure 42). 
Responses to how information stated in the policy was 
disseminated to teachers were far less consistent. Three of the 
schools used teacher meetings to disseminate computer policy 
information. Only one of these schools, however, used teacher 
meetings exclusively. The other two also utilized inservice 
training and a parent newsletter. The fourth school used a 
combination of inservice training and memos (see Figure 43). 
Principals, in response to the question of the determination 
of teacher utilization of computer policy, provided a variety of 
answers. Three principals stated that observation was used to 
ascertain teacher adherence to the provided computer policy. In 
one case, the principal did not report who was responsible for 
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doing the teacher observation. Administrators and the technology 
resource teacher were responsible in the other two cases. One 
principal reported that their teachers were evaluated twice a year 
by committee. The principal did not explain further as to who 
was on this committee or how the evaluation was accomplished. 
Lastly, one school also utilized teacher self-reports. These reports 
were evaluated by administrators (see Figure 44). 
It is clear from the data that participant schools primarily 
utilized a committee approach to gathering input for the 
development of school computer policy. It is also clear that 
schools often looked to means beyond the selected committee for 
additional information. What is not clear, is how these committees 
were chosen, or when chosen, how they interacted to develop 
policy. These questions are very important for understanding 
how school computer policy is developed. As was reported in the 
review of the literature, research suggests that the determination 
of policy must be made with educators representing all those 
involved in helping students learn. Also, these representatives 
must come together as equals. The responses from principals do 
very little to clarify how computer policy was developed, which 
makes a comparison to the suggested procedures difficult. What 
is obvious from the data is that no single individual is making the 
policy for the school. At the very least, this suggests that the 
procedure for creating computer policy is based on a collaborative 
effort in which various view points are considered. This seems to 
follow the models suggested by research studies. In regards to 
who created the school computer policy, the participating schools 
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involved various people associated with students, each with a 
concern for student learning. This follows closely the suggestions 
made in previous research studies. 
According to the data the dissemination of school policy to 
the teachers is achieved by various means. The use of teacher 
meetings and inservice training seem to be obvious solutions to 
providing the teachers with this important information. Memos 
were also utilized by one school as an administrative means to 
policy dissemination. Most interesting was the use of a parent 
newsletter, which goes beyond dissemination of stated policy 
exclusively to teachers. In this case, parents and students are 
informed of school computer policy and are able to understand 
what rights they have in relation to access to and use of 
computers in their school. This appears to be an interesting and 
novel approach to policy dissemination. That other schools did not 
report providing computer policy information to parents and 
students may not, however, reflect a reality in which parents and 
students are ignored. Rather, the other schools may also 
disseminate information about school computer policy to parents 
and students, but the questionnaire did not request this specific 
information. 
To determine teacher utilization of the stated school 
computer policies, schools have incorporated a number of means 
for evaluation. These means generally reflect some sort of 
observation by administrators. These means are not particularly 
sophisticated, but may be effective ways of determining how 
teachers are using the stated computer policy. Policy 
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administrators also might feel confident that by formulating the 
policy with input from various sources and by creating an open 
forum for exchange, that they have already built into the policy 
the most effective means of ensuring teacher adherence. This 
confidence may be the result of research studies that report a 
connection between the process of policy development and the 
utilization of policy in the classroom. In other words, by 
incorporating an approach that is inclusive, a sense of ownership 
of the policy can be developed among teachers to help make 
classroom practice more likely reflect the stated policy. 
Written District Computer Policy Establishment, Dissemination, 
and Confirmation of Teacher Use 
The data for the "how" and "who" of district computer policy 
development comes from two sources. These include the 
responses from principals to the Principal Computer Policy 
Determination Questionnaire and responses by superintendents to 
the Superintendent Computer Policy Survey. Data to answer 
questions about policy dissemination also come from these two 
sources. Data reflecting the issue of teacher utilization of policy is 
i 
detailed only from the point of view of the principal. 
The data from principals concerning district policy will be 
presented and analyzed first and similar data from 
superintendents second. Finally, comparisons will be made 
between the two groups. 
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Findings and Analysis of Computer Policy from Perspective of 
Principals 
Six of the seven principals who responded in the affirmative 
to having district policy stated that policy was developed from 
input provided by a study or district committee (see Figure 45). 
The one remaining principal did not provide information detailing 
the how the district policy was established. The six principals 
confirming the committee process of policy development did not 
provide additional information about how the committee was 
established or how input from committee members was utilized. 
The responses by principals to the question of who was 
involved in the establishment of the written district computer 
policy are illustrated in Figure 46. These responses show that in 
four cases representatives from each school were involved, in two 
cases parents and educators were present on the policy 
committee, and in one case program directors. 
The answers provided by principals to the question of how 
the information in the policy is disseminated to teachers show 
that districts depend on various means to convey the stated policy 
(see Figure 47). Toping the list of dissemination means were 
three responses each for teacher representatives and school 
meetings. In two cases, inservice trainings were used to convey 
the policy, and in one case each, policy was made available 
through a policy handbook or was posted in the computer labs. 
One principal did not respond to this question. 
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The question of how principals determined the utilization of 
the computer policy by teachers also invoked various answers 
(see Figure 48). Two principals responded that administrators 
monitored teachers. In addition, there was one response each for 
evaluation based on policy mandate, a survey, teacher lesson 
plans, and computer time sheets. Lastly, one principal reported 
that the teachers were professionals and there was no need for 
evaluation. 
An analysis of data provided by principals concerning 
district computer policy development is very similar to the 
analysis of school policy. In both cases, committees were 
established to determine policy. This suggests that various inputs 
are utilized and no one individual creates the policy. What still 
remains unclear is how these individuals worked together, how 
they were selected, and if each individual's input was weighted 
equally. Also similar to school policy data, the participants on the 
district policy committee were those people who are closest to the 
learner. This again follows suggested research guidelines for 
policy development. 
The dissemination of district policy was based on various 
means utilized by the district and schools. In some districts more 
than one were utilized. Traditional means were used by most 
districts, including teacher representatives, meetings and 
inservice trainings. Two of the means, the policy handbook and 
the posting of policy in computer labs, deserve more detailed 
analysis. Providing each teacher with a policy handbook seems to 
be an effective way of making sure each teacher has access to 
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policy decisions. It does not ensure that the teacher will use the 
policy or even read it, but teachers do have a specific reference 
point to turn to if questions arise. A seemingly simple solution to 
dissemination was the district use of posting its computer policy 
in the computer labs. This provided teachers and students the 
opportunity to have access to the stated policy. 
In response to how principals determine teacher compliance 
with stated district computer policy, principals provided a wide 
variety of answers. In fact, only the response of administrative 
monitoring was mentioned by more than one principal. In three 
cases, teacher self reports of some sort were utilized to evaluate 
teacher practice. These self reports included time sheets, lesson 
plans, and a survey. This demonstrates the confidence that 
principals have that teachers will utilize the stated policy and 
provide accurate information confirming this compliance. More 
interesting are the final two responses stating that the policy was 
mandated and that there was no need to evaluate since the 
teachers are professionals. Again, the confidence principals have 
in their staff shows that they consider proactive evaluation of 
policy utilization to be unnecessarily. 
As stated previously, of the seven principals who have 
district computer policy, four are from the same district. In all 
four cases, the responses to the "how" and "who" of policy 
development were very similar. In respect to dissemination and 
the determination of teacher utilization of the policy, the answers 
were quite varied. This suggests that after the district policy is 
provided to the principal, the dissemination process and the 
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evaluation process are individualized for the specific school. This 
seems to be a prudent system, since one way may not be best for 
all schools. However, the utilization of individualized evaluation 
processes also makes an analysis of the effectiveness of specific 
methods of policy dissemination and evaluation very difficult. 
Findings and Analysis of Computer Policy from Perspective of 
Superintendents 
Unlike the questionnaire for principals, the Superintendent 
Computer Policy Survey only asked for the procedure used for 
developing computer policy and did not inquire about who was 
involved. Respondents, however, tended to include information 
about who was involved without being specifically asked. The 
findings in this section, therefore, group the procedure for policy 
development and those who where involved together. Of the 
three superintendents who responded affirmatively to having 
district computer policy, one stated that representatives from 
each school were involved and provided input. Two 
superintendents stated that educators, administrators, parents, 
and outside consultants participated in the policy development 
process. Consultants, in these cases, were made up of university 
faculty and business people. Finally, one superintendent 
"surveyed the district" for input, but did not make clear who filled 
out the survey (see figure 49). 
The question concerning the dissemination of the district 
computer policy to principals and teachers prompted a variety of 
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answers. In three cases, meetings were utilized. These meetings 
included district wide, school, and departmental gatherings. Two 
superintendents reported the dissemination of the computer 
policy via manuals and one each responded with the use of e-mail 
and inservice training (see Figure 50). 
Responses from superintendents concerning computer policy 
development and dissemination generally reflect the answers to 
the same questions posed to principals. Primarily, both groups 
stated that committees made up of school representatives were 
established. In certain instances, parents and other non-school 
personnel also provided input. In only one case did a 
superintendent report a non-committee related procedure for 
policy development, that of the use of a survey. The same 
consistency of responses held true for the dissemination process. 
The number one response for both principals and superintendents 
was distribution of policy information via meetings. Two 
superintendents, however, reported the use of manuals, as 
compared to only one principal. Inservice training was another 
means both groups stated as being utilized for policy 
dissemination. Only the use of e-mail was uniquely reported by 
superintendents. Considering that the policy in question was 
created to help guide computer use, it seems reasonable to utilize 
this means of dissemination. From a practical stand point, it is 
clear that utilizing e-mail is an easy and effective way of 
providing up-to-date information at little cost to the school or 
school system. In addition, if a school system is trying to 
implement greater use of computers for instruction, this non- 
148 
traditional, electronic approach to policy dissemination helps 
reflect a system-wide effort to technology integration and not just 
another demand for change made by those in charge at the 
district level. 
Summary 
The analysis of responses by principals and superintendents 
to the questions of development and distribution of school and 
district computer policy revealed clear similarities between 
schools and districts. In each case, input from committee 
meetings were utilized most in the development of computer 
policy. Unfortunately, little detail was reported as to how these 
committees were established or how they interacted. The make 
up of committee members was also common among the schools 
and school districts. Representatives from schools, including 
teachers and administrators, were most common among 
committee members. Other representatives often included 
parents, technology coordinators, and outside consultants. The 
information in the policy was primarily disseminated by a 
combination of meetings and inservice training. In addition, 
teacher representatives were commonly used to deliver policy 
information as well as handbooks, memos, and e-mail in 
individual cases. Mostly, schools and school districts did not 
depend on any single means for computer policy dissemination. 
Rather, they combined various means for dissemination which 
would seem to ensure greater distribution of the important 
information. To evaluate teacher utilization of computer policy, 
most schools depended upon administrative observation or 
monitoring. Individual schools also depended on such means as 
teacher reports, surveys, and lesson plans. Again, schools were 
less inclined to depend on one source for evaluation, often 
utilizing two or even three methods for determining teacher 
utilization of computer policy. 
Findings and Analysis of the Nature of Student Access to and Use 
of Computers in Selected Schools 
Data for research question number 3, (What is the nature of 
student access and use of computers in selected schools?) were 
obtained by utilizing two instruments, the Computer Equity Form 
and the Teacher Computer Policy and Use Questionnaire. The 
findings and analysis of data are presented for each of these two 
instruments. 
Researcher Observations of Selected School Districts, District 
Schools and School Classrooms 
Observations made by the researcher in selected schools and 
classrooms were guided by the Computer Equity Form, which 
includes seven projections of indicators for determining student 
computer access and use equity (See Appendix C). Three selected 
school districts, ten schools, and 21 classrooms were included in 
the observation portion of this study. 
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Within each of the three districts, three to four schools were 
observed. The data gathered from the researcher's observations 
were based on detailed tours of the schools, including general 
visits to various classrooms and computer labs, more detailed 
observations of specific classrooms/computer labs, and discussion 
with the school principal and/or school computer coordinator. To 
present a general view of computer access and use in the selected 
school districts, the data gathered from school tours and 
discussions with school principals and school computer 
coordinator were utilized. More detailed analysis of the reality of 
classroom practice as it relates to student computer access and use 
was based on data obtained from the observations of specific 
classrooms. 
Results from the researcher's observations of selected 
participant schools are detailed in Table 4. These data suggest 
that of the 10 schools observed, seven were viewed as providing 
equitable access and equitable computer related learning 
opportunities to their students. This is particularly true of the 
schools' efforts to provide help to students as they utilize 
computers in their learning. Although the data reflect an overall 
concern with computer equity issues, it is also clear that three of 
the observed schools could be doing more to ensure that all 
students have equal access to computers and that all students are 
encouraged equally to use computers in complex ways. Most 
concerning in these schools, are data related to computer use by 
students. These data suggest that the policy of student tracking 
impacts greatly on how computers are being integrated into the 
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school curriculum and, therefore, how individual students are 
asked to work with the computer. 
These same data, categorized by school level (elementary, 
middle, and high school), are illustrated in Tables 5-7. In all, six 
elementary, two middle, and two high schools were selected and 
observed by the researcher. The data for the selected elementary 
schools (Table 5) show a real effort on the part of these schools to 
make equity issues, as they relate to computer access and use, a 
priority. In each category of the projected indicators, the selected 
schools were observed to be providing equitable access and 
opportunities. The overwhelmingly positive results of observation 
of these schools suggests either that the schools are well aware of 
the potential problems of equity associated with student use of 
computers or that the fundamental structure of the elementary 
school, being more comprehensive and less segmented in 
pedagogical approach, is better suited to making access to and use 
of computers more equitable. 
The more varied results from the observations of the 
selected middle schools are presented in Table 6. Only in the first 
and fifth categories, which focus on help being provided to 
students and computer use being encouraged, were both schools 
observed to be equitable to their students. In each of the other 
six projections of indicators, the two selected middle schools 
received mixed reviews. It is important to point out that the 
mixed results were greatly influenced by one of the selected 
schools. For this reason, it is difficult to gain much insight into 
these particular data. Only with additional examples of middle 
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school observations can any real knowledge be gained about 
computer equity issues as they relate to the middle school level. 
Like the middle school, the high school observations lead to 
a variety of results. These data are illustrated in Table 7. One 
major difference between the data for the high schools and those 
of the middle schools, is that when there was a consensus of 
results, the high schools were categorized primarily as being 
inequitable in relation to the specific indicator. In particular, 
observations based on three indicators resulted in negative 
consensus. Of these three, two of the indicators related to use of 
computers being influenced by ability grouping and the third 
reflected equity of time allocation for computer use by students. 
Also, like the middle schools, the sample of high schools observed 
was small. Additional information from other high schools might 
present a clearer picture as to the nature of student computer 
access and use. Unlike the middle school data, however, there is 
greater consensus of results, which might suggest that additional 
data would confirm the existing data. One interesting conclusion 
that appears to develop from the data is that the pedagogical 
approach of schools may influence computer equity issues. In 
other words, schools that tend to follow a more 
compartmentalized approach to teaching and learning are more 
likely to have computer equity issues that need to be addressed. 
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General Observations of Selected District E Schools 
Three schools were observed in District E. Of these, two 
were elementary schools and one was a middle school. In each 
case the researcher/observer was able to tour the school, briefly 
observe various classrooms, discuss computer access and use 
issues with the principal and computer coordinator, and make 
more detailed observations in specific classrooms. Results of the 
general observations of District E schools are presented in Table 8. 
Data based on observations of District E schools reveal a 
variety of school practices in relation to student access and use of 
computers. An initial analysis of these data indicate confusion 
about computer equity issues in District E schools. Consensus of 
observed results were present under two of the equity indicators. 
These two indicators reflected the strong efforts to encourage 
student use of computers as well as to provide help to students as 
they worked with computers. For each of the remaining five 
indicators, observations resulted in mixed outcomes, however. 
These outcomes reflect potential inequity of both access to and 
use of computers. A closer analysis of the data reveals that the 
negative results in this district are attributable to only one of the 
observed schools. So, excluding results from this school, the 
district achieved positive results based on all indicators utilized. 
These results indicate that a majority of schools in District E 
are doing a good job of creating equitable learning environments, 
while other schools may need additional assistance as they 
continue to grapple with the classroom practices that might 
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contribute to inequitable situations. Additional data from District 
E schools would be helpful in providing more definitive results 
and further insights into whether the one problem school might 
be identified as an anomaly. 
General Observations of Selected District G Schools 
An elementary, a middle, and a high school were observed 
in District G. In each, the researcher/observer was able to tour 
the school, briefly observe various classrooms, discuss computer 
access and use issues with the principal and computer coordinator, 
and make more detailed observations in specific classrooms. 
Results of the general observations of District G schools are 
presented in Table 9. 
Results of the general observations of District G schools 
suggest that computer related equity issues vary from school to 
school. Students in District G schools were all encouraged to utilize 
computers and student access was generally not determined by 
ability grouping. Certain school procedures in District G, however, 
did contribute to some students not having equitable access to 
computers. Specifically, access was often based on classroom 
accomplishments not related to the computer. In other words, 
evaluation of student behavior or work became a primary 
determinant of student access to the computer. In two of the 
three observed schools, all students were encouraged to use 
computers in similar ways and computer use was not specifically 
adjusted based on ability grouping. One school, however, did 
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encourage certain types of computer use for certain students as 
well as adjusting student use based on the ability grouping of 
students. In this school, students assigned to a higher academic 
track often utilized computers in more complex ways than their 
counterparts assigned to lower tracks. 
Data from observations of District G schools suggest that 
students utilizing computers were provided help when needed. 
This help was either given by a teacher or another student. The 
issue of students being given equal time to utilize computers was 
more problematic, however. It was observed in two schools that 
time equity was in part influenced by teachers taking advantage 
of extra computer lab time. In these schools, teachers were 
assigned specific lab time with additional time made available for 
teacher sign up. Only a few teachers took advantage of the extra 
time, however. In other words, while some teachers took 
advantage of the extra time, others did not and thus contributed 
to creating an inequitable situation for students. Supporting this 
problem in one of the schools was the fact that computers were 
located in locked computer labs which were not open before or 
after school and in specific classrooms which could only be used 
by students taking courses assigned to those rooms. For example, 
computers located in business classrooms were unavailable to 
students not taking business courses. 
Although observations of District G provided some examples 
of school procedures that contributed to inequitable access to and 
use of computers, for the most part, school practice reflected a 
desire to encourage each student to use computers as well to 
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provide the time needed to make computers an important part of 
student learning. Educators from District G should be aware of the 
problems that do exist in certain schools, however. In particular, 
issues of computer access determination, utilization of ability 
grouping criteria for computer use, and the ways in which 
assigning lab time to teachers might contribute to inequity, all 
must be examined closely. 
General Observations of Selected District H Schools 
Four schools were observed in District H. Of these, three 
were elementary schools and one was a high school. In each case 
the researcher/observer was able to tour the school, briefly 
observe various classrooms, discuss computer access and use 
issues with the principal and computer coordinator, and make 
more detailed observations in specific classrooms. Results of the 
general observations of District H schools are presented in Table 
10. 
Mostly, schools in District H did an excellent job of providing 
equitable access to and use of computers to their students. Like 
District G, school procedures varied from school to school and thus 
contributed to a variation in results. 
In three of the schools, student access to computers had no 
relationship to ability grouping. This was also primarily true in 
terms of access based on classroom accomplishments. Some 
teachers, however, still utilized the computer as reward for 
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classroom work or good behavior, but this procedure was not 
prevalent throughout the school. 
Three schools in District H also provided equitable use of 
computers to their students. In each case, only special education 
students were singled out to use the computers for basic skill 
development. This did not, however, conflict with their use of 
computers in the same way as other students in the school. The 
one remaining school had more difficulty providing equitable 
access and use of computers. One reason was the location of 
computers in locked computer labs that only students who took 
certain courses could access. Also, depending upon student 
tracking, certain students were directed to utilize the computers 
in less complex ways. 
District H schools did an excellent job of providing students 
help in using the computer. This was achieved either with teacher 
or student input. Time equity was a small problem, however. 
This problem was influenced by the classroom procedure of not 
allowing students to use computers until their classroom work 
was completed. Since certain students often finished their work 
first, they were provided the greatest amount of time on the 
computer. 
District H educators were generally aware of the importance 
of the computer as an influential tool for student learning. Many 
educators did a good job of providing equitable computer learning 
opportunities and most difficulties could be alleviated with minor 
adjustments in school and classroom procedures. For one school in 
District H, however, the problems were far more severe. A 
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complete evaluation of the school's commitment to computer 
technology in general, and the procedures for student access and 
use in particular, would be of great help in providing additional 
direction to student learning with computers. 
Detailed Observations of Specific Classrooms in Selected District 
Schools 
A total of 21 classrooms were observed by the researcher 
and analyzed for equity of computer access and use by way of the 
Computer Equity Form. Detailed classroom observations lasted for 
between 20-50 minutes and included discussion with teachers 
and students. The results of all classroom observations are listed 
in Table 11. Based on classroom observations, teachers appeared 
to be doing an excellent job of providing equitable opportunities 
for student computer utilization. This is clearly supported by the 
data, which indicates that each classroom teacher encouraged 
computer use, provided help to students when needed, and 
provided equal time for all students to utilize the computer. In 
addition, the data clearly indicates that in each classroom 
observed, ability grouping was not a factor in determining student 
access to or use of the computer. Two categories of observed 
classroom practices were noted with greater variation. These 
categories included how students use the computer and if access 
was influenced by classroom accomplishments. In the former 
category, one teacher was observed promoting certain uses of the 
computer for one group of students, while promoting different 
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uses for others. In this particular classroom, two different 
software packages were being used. One package was reserved 
for students who were assessed as having strong computer skills, 
while the other package was used by the remaining students. The 
use of the software in this case, however, had little to do with 
familiarity with the computer, as no additional computer skills 
were necessary to manipulate the more dynamic software 
reserved for certain students. The teacher also made no attempt 
to help those students learn the more dynamic software and thus 
perpetuated the inequitable classroom situation into the future. 
The latter category of observed classroom practice, basing 
computer access on classroom accomplishments, was quite 
pervasive in the selected classrooms. Although only four of the 
21 classrooms were observed systematically utilizing this practice, 
there were also more minor examples in many of the other 
classrooms observed by the researcher. Too often, computers 
were used as a reward for student work. Examples of this 
practice included teachers having students finish classwork or 
teachers evaluating classroom behavior before allowing computers 
to be utilized. These examples illustrate two important problems. 
First, they suggest that some teachers do not see the computer as 
a serious educational tool, but rather as a means to promote 
classroom work or better behavior. Second, the examples suggest 
that the computer is not always perceived as an important part of 
the classroom curriculum. A teacher would never, for example, 
take away a student’s access to a textbook because they 
misbehaved. As educators we must learn more about the 
170 
relationship between computer use and student learning so we 
may utilize them beyond reward and determine the extent to 
which evaluation of non-computer related student work should 
influence how we determine computer access. 
These same classroom data categorized by school level 
(elementary, middle, and high school), are presented in Tables 12- 
14. The break-down of data for elementary schools (Table 12) 
reflects the overall data presented in Table 11. In each category, 
equity issues are being addressed positively except in the two 
categories described previously. The problem of determining 
computer access based on classroom accomplishments was also 
pervasive in the middle school classrooms (Table 13). This 
occurred in two of the four observed classrooms (50%). This is a 
very high rate of occurrence, especially when the researcher was 
unable to determine if this practice was in use in the other two 
observed classrooms. In all other categories, the middle schools 
were observed positively Of the three high school classrooms 
observed (see Table 14), each category of equity indicator was 
judged to be positive. In these classroom examples, 
accomplishments were not seen to influence computer access, as 
was found at the elementary and middle school levels. 
The data obtained from classroom observations categorized 
by school district are illustrated in Tables 15-17. In all, seven 
District E classrooms (see Table 15) were observed. Based on 
these seven classroom examples, District E was observed to take 
equity issues as they relate to computer access and use very 
seriously. In no case did the researcher observe a student or a 
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group of students being treated in an inequitable manner. Rather, 
District E classroom teachers provided various creative means to 
ensure that all students were provided equal utilization of 
computers. 
Results of the observations of District G school classrooms 
are detailed in Table 16. In all, six classrooms were observed in 
District G. Except for a few individual cases, the teachers in 
District G provided their students with an environment that 
supported equitable student access to computers as well as 
ensuring that all students had the opportunity to use the 
computers in similar ways. Like their counterparts in District E, 
teachers used various creative strategies to provide for equitable 
access and use. District G classrooms were observed to have a few 
problems however. First, in three cases (50%), the researcher 
observed that computer access was determined by non-computer 
related classroom accomplishments and behavior. In one of these 
three cases, this practice appeared to be severe. In this particular 
classroom, not only was computer access based on student 
behavior within the observed classroom, but access was also 
based on how other teachers had judged the behavior of these 
same students in a previous class. The second observed difficulty 
occurred in only one District G classroom and was related to the 
encouragement of students to use the computer in different ways. 
This specific example was discussed previously. Lastly, the data 
for District G school classrooms suggest that equity issues need to 
be watched carefully as teachers were not observed to be as 
strong in their attempts to provide equitable access to and use of 
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computers as were the teachers in District E. In other words, 
situations were observed where the teacher could have done a 
better job of supporting greater equity. These observed 
situations, however, were generally minor and therefore not 
judged as systematic in nature. Rather, the classroom practices 
were evaluated as being weaker than alternative actions which 
might better support greater equity. 
In all, eight school classrooms in District H were observed by 
the researcher for this study (see Table 17). Observations for 
District H school classrooms reflected the combined results of 
Districts E and G school classrooms. Like District E classrooms, 
teachers were observed to provide equitable access to and use of 
the computer to their students. They too utilized various means 
to ensure this equity. Like District G, however, there was one case 
of a classroom teacher using non-computer related 
accomplishments or behavior to determine computer access. Also 
like District G classrooms, the researcher did not judge the equity 
to be as strong as in District E classrooms. Classrooms in District H, 
therefore, were observed as primarily equitable, but still needing 
additional improvement. 
Overall, each of the observed school district classrooms 
showed a remarkable ability to handle equity issues as they relate 
to student access to and use of the computer. The observed 
teachers made excellent use of charts and other creative means to 
ensure that all students had access to the computers. They also 
used these same creative means to ensure that students were 
provided equal opportunity to use computers. Unfortunately, 
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some observed classrooms still utilized practices that contributed 
to less equitable environments for learning with computers. The 
practice most utilized to deter equity was that of determining 
computer access based on non-computer related accomplishments 
and behavior. This is a serious problem as it not only influenced 
inequitable student access to the computer, but it also suggests 
that some teachers do not view the computer as a viable 
educational tool. 
Differences Between School and School Classroom Observations 
When data from district schools are compared with data 
from district school classrooms, it is clear that the school 
classrooms were observed more positively than the schools 
themselves. The reasons for these differences are not entirely 
clear and any conclusions proposed are based on a combination of 
data and speculation. First, it is important to remember that these 
data were obtained slightly differently. The school data were 
obtained by brief classroom visits and conversations with 
teachers, computer coordinators and administrators. These data, 
therefore, were primarily based on the observations and 
experiences of the educators associated with the school. The data 
gathered from the classrooms were obtained by more detailed 
observations and extended conversations with classroom teachers. 
Certain differences in the resulting data then, can be attributed to 
differences in data gathering procedures. This is one variable that 
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might contribute to the differences found. Most likely, however, it 
is not the main contributing variable. 
One major reason for differences between the school and 
classroom data appears to be the classrooms chosen for 
observation. In most cases, the classrooms suggested to the 
researcher for detailed observation were those classrooms where 
student computer use was more prevalent and teacher attitudes 
towards computer use were quite positive. This seems reasonable 
as administrators are proud of their schools and wish to present 
their best classrooms. A more realistic conclusion as to the reality 
of equity in the selected participant schools, therefore, might be a 
combination or average of the data gathered in schools and the 
specific classrooms. In this context, the results may better reflect 
not only those specific classrooms best utilizing computer 
technology, but also those classrooms where computers are not 
being utilized in the most equitable and productive ways. What 
we learn from this combining of data sources is that, overall, 
many of the schools and classrooms in the three participant school 
districts are doing a good job of providing their students equitable 
access to and use of computers. However, the data also suggests 
that some schools and classrooms need to work harder to achieve 
a goal of equity. One important conclusion is that although some 
educators need to do more to provide equitable computer related 
opportunities, each school has positive learning environments 
which can be used as examples to help guide them. This finding is 
very encouraging as it demonstrates that each of the participant 
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schools has a base of equity which can be further developed 
throughout the school. 
Responses to the Teacher Computer Policy and Use Questionnaire 
The Teacher Computer Policy and Use Questionnaire was 
given to school classroom teachers from the selected and observed 
school districts. The majority of teacher respondents were those 
who's classrooms were observed by the researcher in detail. In 
addition, certain teachers from briefly observed classrooms as 
well as school computer coordinators (who are also classroom 
teachers) completed the questionnaire. In total, 14 teachers from 
the three selected school districts responded to the questionnaire. 
Of these, three respondents represented District E, four 
represented District G, and seven represented District H. 
Response Totals From The Teacher Computer Policy and Use 
Questionnaire 
Of the 14 teacher responses to the questionnaire, 13 (92.9%) 
identified their schools as having no written school computer 
policy. As per the directions detailed on the questionnaire, the 13 
responding No to the first question skipped the next four 
questions and proceeded to answer questions 6-10. The one 
responding Yes (from District G) answered each of the questions 
and specified that the policy was created at the district level. This 
respondent proceeded to state that the district policy had been 
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determined by a team of teachers and four directors of curriculum 
in a meeting. No other details were provided. The respondent 
went on to state that school team leaders as well as department 
heads were responsible for disseminating the information in the 
policy to the teachers. Lastly, the respondent stated that teachers 
were not provided training to help evaluate issues of equity and 
that there was no need in this case as the district computer policy 
made clear the who, when, and how of computer use. These 
particular responses largely reflect responses by principals in 
District G to these same questions. 
All 14 teachers responded to questions 6-10 on The Teacher 
Computer Policy and Use Questionnaire (see Figures 51-55). In 
some cases more than 14 responses are detailed as some teachers 
provided more than a single answer to each question. This was 
particularly true in response to questions about how computer 
access and use are determined. Of the 14 teachers, eight (57.1%) 
stated that they had computers available for student use in their 
classrooms. Five (35.7%) stated that their school had computer 
labs made available for student use. One teacher (07.1%) stated 
that they had both in-class computers and computer labs for 
student use. Based on the researcher's observations of these same 
schools, the numbers of schools that have both classroom 
computers and computer labs is much higher, although, only the 
one teacher responded to the question in this way. In response to 
how often their students had access to computers, three (21.4%) 
stated weekly, seven (50.0%) stated daily, and four (28.6%) stated 
that access time was directed by school or district scheduling. All 
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14 teachers responded in the affirmative to the question of 
whether all students have access to computers. The question of 
determination of student access to computers generated six 
different singular responses and two different combination 
responses from teachers. Two teachers (14.3%) stated that access 
was determined by district curriculum, one (07.1%) stated that 
access was determined by school curriculum, five teachers (35.7%) 
stated that access was determined by a teacher made schedule for 
all students, one (07.1%) stated that computer access was based on 
completed class work or reward, two (14.3%) stated that access 
was determined by a combination of teacher 
judgment/assignment and as directed by curriculum, and finally, 
two teachers (14.3%) determined access based on teacher 
judgment/assignment and student desire. The question of 
computer use determination generated four different singular and 
two different combination responses from teachers. Five teachers 
(35.7%) stated that computer use was determined by the teacher, 
one (07.1%) teacher stated that use was determined by teacher 
made schedule, two (14.3%) stated that use was determined by 
the district curriculum, five teachers (35.7%) stated that use was 
determined by a combination of teacher judgment and student 
desire, while one teacher (07.1%) stated that computer use was 
determined by student desire and the direction of the district 
curriculum. 
The data gathered from The Teacher Computer Policy and 
Use Questionnaire provides insight into the reality of computer 
access and use by students in school classrooms. The data 
178 
suggests that all students are provided access to computers and 
that half of these have access to computers daily. The data also 
highlights the various ways schools determine access to and use of 
computers. The data suggests that it is primarily teachers who 
determine whether students have access to computers and how 
they will be used. Teachers regulate these determinations in 
various ways, including assigning classwork, providing rewards, 
and creating schedules which rotate students to the computer 
based on time and student need. The data also illuminates the 
control that district and school curriculums have over computer 
access and use. This control, in some cases, is the only 
determinant, as students only have access and use when the 
curriculum calls for it. This statement needs some qualification, 
however, as curriculum alone never can control the school 
computers for all hours of the day throughout the year. Instead, 
the primary purpose of the curriculum is to mandate access for a 
minimum amount of time and use for a minimum number of 
projects. This leaves the remainder of the time open to teacher 
and student discretion. The teacher then becomes the major 
controlling factor, deciding whether they will utilize the computer 
beyond the curriculum mandate. Interestingly, student desire or 
interest also plays a role in computer access and use 
determination. More specifically, it is in the use of the computer 
where the student appears to have the greatest influence. This is 
an important finding, for it suggests that student use of computers 
is not entirely externally determined. 
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Response Totals From the Teacher Computer Policy and Use 
Questionnaire Categorized bv Selected School Districts 
The responses from the Teacher Computer Policy and Use 
Questionnaire categorized by selected school districts are detailed 
in Tables 56-70. This categorization provides additional insights 
into the reality of computer access and use by students in schools. 
District E Teacher Responses. Three teachers in District E 
responded to the Teacher Computer Policy and Use Questionnaire. 
All three teachers stated that computers for student utilization 
were located in their classrooms and all students had daily access 
(see Figures 56-58). Two of the three responding teachers 
reported determining student access of computers based on an 
equity schedule created by the teacher for all students. One 
confirmed that student access to computers was based on 
completion of other school work (see Figure 59). Lastly, two of 
the teachers stated that a combination of teacher and student 
input determined student use of computers in the classroom, 
while one teacher utilized an equity schedule to determine 
computer use. 
District G Teacher Responses. Four teachers in District G 
responded to the Teacher Computer Policy and Use Questionnaire. 
Three of the four teachers reported having student computers 
located in labs, while one teacher stated that computers were 
located both in labs and the classroom (see Figure 61). All 
students were reported to have access to computers, with one 
respondent stating this occurred on a weekly basis and the other 
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three stating this occurred as directed by the district 
curriculum/computer policy (see Figures 62-63). All four 
teachers responded that computer access was directed by district 
curriculum/computer policy. Two of these teachers stated that 
their input was also a factor in this determination (see Figure 64). 
In response to the question of how computer use was determined, 
three teachers reported that the district curriculum/computer 
policy was utilized. One of these teachers also reported that 
student input was important in this determination. Finally, the 
remaining respondent reported that the teacher determined 
student computer use (see Figure 65). 
District H Teacher Responses. Seven teachers in District H 
responded to the Teacher Computer Policy and Use Questionnaire. 
Of the seven respondents, five reported that computers were 
located in classrooms, while two reported that computers were 
located in labs (see Figure 66). Two teachers stated that students 
utilized computers weekly, four reported daily use, and one stated 
that computer utilization was directed by policy (see Figure 67). 
All seven teachers responded that students had access to 
computers (see Figure 68). Access to computers was determined 
by various means in District H. Two teachers combined teacher 
and student input. Three teachers reported the use of an equity 
schedule and one each stated that access was determined by 
school assignment and by completion of school work (see Figure 
69). All responding teachers in District H reported that computer 
use was determined by teachers. Of these seven, three also 
utilized student input (see Figure 70). 
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Comparison of Teacher Responses. In analyzing the data 
totals of teacher responses to the questionnaire by district, it is 
clear that student computer access and use is influenced by the 
location of the computers in either the classroom or computer lab. 
District E teachers (see Figure 56 & 57), for example, stated that 
their computers were located in the school classroom and also 
stated that students had daily access to the computers. In District 
G (see Figure 61 & 62), where the computers were primarily 
located in labs, no teacher stated that their students had daily 
access. In District H (see Figures 66 & 67), where schools were 
utilizing classroom computers and/or labs, student access was 
distributed from daily to weekly. This relationship between 
location of computers and amount of student access does not 
imply that an inequitable situation exists in those schools that 
place their computers in labs. Rather, these results suggest that 
more opportunities for student access and use may exist in those 
schools that place their computers in the classroom. It is very 
important to point out here that the simple act of placing 
computers in individual classrooms does not ensure that all 
students will have the opportunity to utilize the computers in an 
equitable manner. For example, in those schools placing 
computers in the classroom, certain teachers take advantage of 
the computers while their colleagues may never turn them on. 
The physical location of the computer, therefore, is not the only 
variable that needs to be addressed to ensure computer equity, 
but location does seem to influence the extent to which 
opportunities may be developed for student computer use. In 
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other words, by having the computers located in the classroom, it 
becomes easier for teachers to integrate the computer into the 
existing curriculum and provide greater access to and more 
advanced student use of the computer in their work. 
The comparison of teacher responses between school 
districts also presents some interesting insights into how student 
access to and use of computers are determined. The two districts 
(Districts E & H) that exclusively or primarily utilized classroom 
based computers (see Figures 56 & 66) were more inclined to 
combine teacher and student input and as an equity schedule for 
determining student access to and use of computers (see Figures 
59-60 & 69-70). District G, with most of their computers located 
in labs (see Figure 61), also depended upon teacher and student 
input, though the primary determinant was the district 
curriculum/computer policy (see Figures 64-65). In other words, 
the teacher responses suggest that the further computers are from 
the classroom, the more external to the classroom are the 
determining factors for student access and use of computers. The 
opposite also seems to follow, as the location of computers in the 
classroom seems to support a greater emphasis on internal 
decision making on access and use questions. This interesting 
finding will be detailed more fully in answering question 4. 
Summary 
The data gathered through school observation and teacher 
input provided some important insights into how schools are 
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attempting to utilize computers for increased student learning. 
These data illuminate the fact that schools vary greatly in how 
they have attempted to integrate computers into their curriculum. 
The data suggests that in many instances the selected schools are 
doing a good job of ensuring that all students have equal access 
and equal opportunities to use computers in their learning. The 
data also suggests that in some cases equity issues are still a 
problem and that more needs to de done to ensure greater equity 
in the future. More detailed analysis of the data categorized by 
school level provided some interesting insights into the 
differences found at these three levels. In general, it appears that 
elementary schools were doing a better job of providing equitable 
access and use of the computer compared to their middle and high 
school counterparts. It may be that the elementary school 
classroom organization, which is generally less compartmentalized, 
contributes to this conclusion. 
Teacher responses to the computer questionnaire provided 
informative data on how access to and use of computers was 
determined in the classroom. The data illustrates the fact that all 
students working with these teachers had access to computers and 
that the amount of access differed from classroom to classroom. 
It was also clear that determination of access and use varied 
among school districts, schools, and classrooms. However, patterns 
in the data regarding the physical location of computers and the 
amount of time students had to utilize the computer did develop. 
The data suggest that students have greater access to computers 
when they are located in classrooms rather than labs. An 
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additional connection between location of computers and 
determination of student access to and use also seems to be 
supported by the data. When computers are placed in classrooms, 
determination appears to be a more internal decision based on 
teacher and student input. Contrarily, it appears that when 
computers are located in labs, the determination of student access 
and use of computers becomes a more external process directed 
by curriculum or policy. Each of these conclusions, even being 
based on limited data, should be important considerations as 
schools continue to integrate computer technology into their 
curriculum. 
Analysis and Findings of the Match between Existing 
School/District Computer Policies and the Nature of Student Access 
to and Use of Computers 
The data used to answer research question number 4, (How 
does the nature of student access to and use of computers match 
the existing written school and/or district computer policy?) 
consisted of three parts. First, the school/district policy 
statements from the 10 selected and observed schools in Districts 
E, G, and H were reviewed. Second, information obtained from 
teacher and principal interviews regarding student access to and 
use of computers in these same 10 schools were considered. The 
third part of the data included information gathered by the 
researcher while observing the educational practices in the 
selected schools and classrooms. To answer research question 4, 
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these data were analyzed to determine the existence of a match 
between stated policy and the nature of student computer access 
and use in these schools. The analysis and findings of the 
compared data are presented below. 
Responses by principals and superintendents from the same 
school district regarding the existence of school and/or district 
computer policy were not always consistent. Superintendents 
sometimes responded in the affirmative to the existence of policy, 
while principals did not always confirm this response. The 
reverse was also found in certain situations. For example, in 
District E, the superintendent reported no district or school 
computer policy. However, one school principal in the same 
district reported the existence of school policy and another 
reported the existence of district policy. When there were 
conflicting data, the researcher determined for the purpose of this 
study that responses of the principals would be utilized for 
comparison. The reason for this choice is that the principals are 
closer to the everyday practices of schools, and their leadership 
and knowledge of existing policy have more direct bearing on and 
is reflected more fully in the classroom practices of their schools. 
Of the 10 schools in the three districts selected for 
observation by the researcher, only one principal (from District E) 
responded that they had a written school computer policy. Other 
principals in District E reported that district policy existed or 
policy was in progress. Three principals reported that no policy 
existed. In District G, none of the 15 schools reported the 
existence of school computer policy. Specifically, four schools 
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reported having district policy, while the remaining 11 schools 
reported that policy did not exist at the school or district level. In 
District H, all four schools confirmed that no school or district 
policy existed. 
By comparing the nature of student computer access and use 
to principals' responses regarding computer policy, the connection 
between policy and classroom practice starts to become clear. In 
the one school observed with a verified school policy (from 
District E), the nature of student involvement with computers 
matched closely with the written policy. Objectives in this school 
policy emphasized equitable computer access and use for all 
students. The school practice that was observed reflected this 
emphasis. In this one example, then, there appeared to be a 
strong match between policy and practice. However, to conclude 
that school computer policy is a variable influencing classroom 
practice would be premature. 
In the four schools reporting the existence of district policy 
(one from District E and three from District G), the match between 
the policy and what was observed was unclear. Although the 
district policies included objectives emphasizing equitable 
computer access and use by all students, the nature of classroom 
practice did not always reflect these objectives. In particular, the 
data gathered from observations conducted in the schools differed 
to such an extent from the policy statements that is was not 
possible to conclude that the existence of a district policy had any 
influence on school practice. 
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Based on these comparisons between stated policy and 
classroom practices, one finding of this study is that the existence 
of computer policy at the district level does not appear to be the 
determining variable in guaranteeing student access to computers 
or in ensuring how students use computers in schools. It is 
important to acknowledge that there are various reasons for why 
policy and practice do not always match. For example, some 
teachers might not be aware of the existing policy. Therefore, 
serious questions must be raised about dependence on computer 
policy as the primary means to guide classroom practice. This 
does not mean that computer policy can not play an important 
role leading to increased computer utilization. Rather, it suggests 
that the development of appropriate computer policy alone is not 
enough. 
Analysis of the Influence of School/District Policies and Other 
Variables on Equitable Student Access to and Use of Computers in 
Schools 
As reported in question 3, the nature of student access and 
use of computers varied from district to district, school to school, 
and classroom to classroom. This suggests that there are probably 
many variables which influence the determination of equity of 
access and use of computers for students in schools. One such 
variable was the physical location of the computers. As was 
detailed under research question 3, the location of computers 
appeared to contribute to a variance of results when comparing 
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data between districts and schools. Although this is an important 
conclusion, one which schools might want to consider as they plan 
for student computer access, it refers primarily to data 
comparison between schools and does little in providing insights 
into the influence of policy on within-school computer equity 
issues. To better understand this connection between policy and 
within-school equity, careful analysis of the reported 
district/school policies and teachers' reported determiners of 
student access to and use of computers must take place. 
Mostly, each of the 10 participant schools in the three 
selected districts were observed to be doing a decent to excellent 
job of proving equitable access to and use of computers. This is 
not to say that there were no observed problems, as three of the 
schools were judged to have instances of inequitable practices. 
However, when all the data from the selected schools were 
analyzed together, most schools were observed positively. This is 
a significant conclusion considering that 18 of the 25 responding 
principals from these selected districts reported that no policy 
(school or district) existed. This suggests that when the data is 
analyzed without categorization by district, it appears that the 
existence of district/school policy has little influence on the 
practice of providing students with equitable access to and use of 
computers. Or, stated another way, the lack of district/school 
computer policy does not seem to contribute to greater inequity of 
student access to and use of computers within schools. 
By analyzing these same data categorized by district, more 
interesting insights are identified. The District E schools reporting 
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the existence of school and district computer policy were observed 
to be doing an excellent job in providing their students equitable 
access to and use of computers. As detailed under question 1, 
both the school and district policies focused on hardware/software 
issues and emphasized in general, philosophical terms the goal for 
all students to utilize computers in their learning. The school 
policy does add suggested means to help achieve this goal, but 
these are also stated in general terms. Neither policy, therefore, 
attempts to direct specific classroom practice. 
Initial analysis would suggest that a connection does appear 
to exist between policy and equity in District E. Clarity of this 
connection is clouded for three reasons. First, the policies are not 
specific in terms of actual student access and use. Second and 
more importantly, no teachers from these schools in District E 
reported that a written school or district computer policy existed. 
So, the policies do exist, but the teachers reporting to the study 
did not know of their existence. Lastly, the observed results from 
these schools in District E did not significantly differ from the 
other schools in the same district reporting no policy. Results 
from a direct comparison of school/district policy and nature of 
student utilization of computers in District E, therefore, only 
provide a hint at the influence of policy on equity. Two important 
conclusions can be drawn from the comparison of the data, 
however. First, a lack of reported policy, as was the case in three 
of the District E schools, does not seem to increase the existence of 
inequity. Second, the reason that equity was the norm in all 
District E schools is either that there is no connection between 
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policy and equity or the educators in District E have an 
understanding of the importance of computers in student learning 
and provide equitable access and use because of this 
understanding. This latter explanation may best reflect reality, 
since District E has worked hard to promote the use of computers 
by developing district policy detailing goals for all students and, 
maybe more importantly, by showing a commitment to teachers 
by providing computer training and adequate numbers of up to 
date computers for classrooms. It appears then, that in District E, 
a combination of general goals for computer utilization, along with 
a commitment to provide the knowledge and tools to achieve 
these goals, might be the most important determiner of equity. 
A comparison of the data from District E schools with data 
obtained from District G schools provides additional insights. 
Results from District G show that educators were, for the most 
part, doing a good job of providing equitable learning 
opportunities to their students. However, the results also 
demonstrate greater variation of equity in schools and classrooms 
in District G than in either District E or District H. 
Principals and teachers in District G reported no school 
policy, but the presence of district policy was confirmed by many 
of these same educators. In addition, many teachers in District G 
reported their dependence on district computer policy for 
determining student computer access and use. This type of 
dependence on the district for computer access and use 
determination was exclusive to teachers in District G. The district 
policy reported by teachers is quite detailed and provides 
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guidance as to when computers must be part of a particular 
lesson. Based on the specific nature of the policy, then, it would 
seem to follow that equity issues within schools would not be a 
problem in District G. The observation results suggest that some 
schools are having difficulties, however. It is important to point 
out that the schools visited in District G were those schools that 
did report the existence of district policy. So, not knowing about 
the policy is not a factor. A simple conclusion might be that 
district policy is less effective than a school-based and developed 
policy. This may be the case, though the existing data do not 
confirm this conclusion. More detailed analysis, however, 
provides an additional conclusion, one that appears to include 
connections between policy, determination of computer access and 
use, and physical location of computers. 
As was discussed briefly in answering question 3, the data 
support a connection between the location of computers (labs vs. 
classroom) and student access to computers. In addition, there 
appeared to be a connection between the location of computers 
and how access to and use of computers were determined. This 
connection is discussed below in greater detail and is expanded to 
include the ways in which this connection may influence the 
existence of written computer policy. This appears to be an 
important finding, but because it is based on limited data, may not 
be generalizable beyond the selected schools in this study. 
It is clear, based on the collected data, that the location of 
computers does in fact influence the role of district/school policy 
in determining student computer access and use. When 
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computers were primarily located in the classrooms, teachers 
from District E, for example, utilized rotation schedules with 
teacher and student input for determining access and use. In this 
way, teachers and students were able to work together to better 
utilize the computer to fit the needs of the student. Based on this 
example, it is clear that computer utilization is encouraged within 
the curriculum by placing computers in each classroom. However, 
the curriculum does not define the role of the computer in student 
learning. Instead, as stated above, the role of the computer is 
determined most often by the teacher and student working 
together. Contrary to District E, District G schools placed their 
student computers primarily in labs, and the district policy was 
the main force in determining computer access and use, according 
to teacher responses. District H, which utilized both classroom and 
lab locations for their computers also utilized a combination of 
external guidance (policy/curriculum) and internal guidance 
(teachers and students). In other words, it appears that the 
methods of determining computer utilization may also be defined 
or at least influenced by the physical location of computers. 
Based on existing data, the reasons for this connection can 
only be speculated. Most likely, however, districts/schools 
utilizing computer labs viewed curricular control over student 
computer access and use as necessary to ensure that all students 
were provided the opportunity to a base minimum of computer 
access and use. This would seem to be the most logical 
explanation, since computers located in labs are not as accessible 
as those located in classrooms. In addition, some teachers may 
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not be inclined to utilize the computers if the curriculum does not 
dictate a minimum amount of use. This type of curricular 
encouragement might also be identified as a form of school 
computer policy as it is an attempt to establish greater equity. 
There does appear to be a possible down side to this type of 
curricular computer policy, however. Based on the information 
provided by school computer coordinators, many teachers view 
the policy mandated minimum as the goal for computer access 
and use. When the goal is achieved, teachers and their students 
are often done utilizing the computers for the year. At the same 
time, other teachers are utilizing the computer labs beyond the 
mandate and providing their students with additional computer 
related learning opportunities. In these cases an inequitable 
situation can easily develop and, based on information provided 
by school computer coordinators, it often does. So, ironically, that 
which was developed to ensure equity can itself also contribute to 
inequity. 
This connection between policy, determination, and location 
of computers is an important finding in this study. It suggests 
that in certain situations policy does indeed influence equity of 
access to and use of computers in schools. In addition, it suggests 
that the influence of policy is in turn connected to the physical 
location of the computers. What can be learned from this finding 
is that computer policy, no matter how detailed, may influence 
both equitable and inequitable situations. The key word here is 
influence. The policy itself did not dictate whether access to and 
use of computers was different for different students. On the 
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contrary, it was developed to ensure all students' access to and 
use of computers. It is the interpretation of the policy along with 
the decisions of the teachers, that shapes the ways in which policy 
may contribute to the equity or inequity of a situation. With no 
policy at all, this researcher suggests that even greater inequity 
would exist in District G schools. So to a point, the policy does 
alleviate the problem by establishing a base minimum of student 
computer access and use. Beyond that minimum, the decision to 
continue the utilization of computers for student learning is left in 
the hands of the individual teachers. In this district, it appears 
that a few teachers take advantage of this, while others do not. 
The interesting point here, however, is that the computer policy 
becomes the crutch which supports these decisions. In other 
words, the teachers can report that they are following the 
mandated district policy. In the end, the situation is dictated by 
the personal preference of the teacher. The computer policy itself 
can guide computer utilization to a point and then the decision of 
the teacher takes control. 
Why then does teacher preference in District G at times 
contribute to inequity while in District E this does not seem to be 
the case? The answer is not entirely clear, but the physical 
location of the computers in labs does appear to be an influence. 
It is not entirely attributable to this influence, however, as a 
situation similar to District G could easily occur in a district that 
places computers in the classroom. Locating computers in 
classrooms does seem to make this situation less likely, however, 
because the computers are more easily accessible and because of 
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pressure from other teachers, administrators, and students who 
watch the computers go unused. Mainly though, it appears that 
by placing the computers in the classroom, teachers perceive a 
greater commitment by the school and district to utilize the 
technology. This commitment also seems to reflect an 
understanding that the computer is an important tool for learning, 
a tool that can be utilized every day to help increase the learning 
of all students. This commitment appears to be the most 
important factor in influencing teachers to integrate the computer 
into their classroom curriculum and thus contribute to equitable 
student access and use of computers in school. 
Summary 
In the one observed school with a verified school policy, the 
nature of student access and use of computers matched closely the 
written policy. The match between district computer policy and 
the six observed schools reporting the existence of district policy 
was less clear, however, as some schools had great variation of 
observed classroom practices and student computer utilization 
often did not match the policy dictum. Based on these 
comparisons of stated policy with classroom practices, a major 
finding of this study is that the existence of computer policy does 
not appear to be the determining variable in guaranteeing 
students access to computers or in ensuring how students use 
computers in schools. Because there are various reasons for why 
policy and practice do not always match, serious questions must 
196 
be raised about a school's and/or school district's dependence on 
computer policy as the primary means to guide classroom practice 
and increase student access to and use of computers. This does 
not mean that computer policy does not or can not play an 
important role leading to increased computer utilization. Rather, 
it suggests that the development of appropriate computer policy 
alone is not enough. 
When analyzed together, the data from research question 4 
also suggest that most schools are doing a good job of providing 
their students equitable access to and use of computers. This is 
especially interesting since a majority schools report that no 
district or school computer policy exists for guidance. Since no 
significant differences seem to exist between the access to and use 
of computers according to whether schools have a computer 
policy, initial conclusions would suggest that policy and equity 
have little connection. A more detailed analysis of this connection 
based on the data categorized by school district, however, 
provides additional important insights. By categorizing the data in 
this way, District E, which had the least variation in observed 
results, and District G, which had the greatest variation of 
observed results, were compared. Data from District H, which had 
fewer variations of observed results than District G, but more than 
District E, were utilized to confirm or deny any conclusions drawn 
from the initial comparison. The most interesting conclusion 
based on the data was the connection between policy, 
determination of access and use, and location of computers. 
District E, with most of their computers placed in the classroom, 
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depended very little on any specific guidance detailed in their 
written district/school computer policy. Determination of student 
access and use was made primarily by teacher and student input. 
District G, having most of their computers in labs, created district 
policy to ensure equity by dictating when the computers would be 
utilized in the curriculum. This policy set a minimum for student 
access and use of the computers. For many teachers, however, 
this minimum became the goal and the computers were never 
used beyond the policy dictum. A minority of the teachers did 
take advantage of the computers and thus an inequitable situation 
was, in certain cases, established. This is an important finding for 
two reasons. First, it is important because it demonstrates that a 
policy established to ensure equity can also be used to support a 
teacher in not utilizing computers beyond that which is detailed in 
the policy. Second, it is important because it emphasizes the 
importance of a teacher's choice in influencing equity in the 
classroom and school. 
In each of the observed schools it was clear that teachers 
had a great deal of influence as to whether their students would 
utilize computers in their learning. Policies can support the use of 
computers, but in the end the teacher must perceive the computer 
to be a legitimate tool for learning. Perhaps those school systems 
that place computers in the classrooms and support teacher 
training provide a greater opportunity for teachers to realize the 
computer's power to help all students learn and establish an 
environment in which the computer is treated as an everyday 
educational tool. 
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Chapter Summary 
This chapter described the data analysis and findings as 
they relate to the study's main purpose: to explore the influence 
of school computer policy on issues of equity of students' access to 
and use of computers in school. The findings presented in this 
chapter specifically corresponded to the four major research 
questions proposed for this study. 
Research Question #1: What are the various written policies 
of selected K-12 schools and school districts for student access to 
and use of computers? 
A careful analysis of the data related to question 1 provides 
clear evidence that a majority of schools either have not thought 
carefully about the need for a school computer policy or consider 
a school computer policy to be unnecessary for their work. This is 
supported by the fact that only four of the participating 48 
schools had written school computer policy for use in their 
classrooms. On the other hand, school districts are moving ahead 
with the development of district computer policy is confirmed by 
responses from six of the eight school districts in this study. In 
relation, to the school and district computer policies that did exist, 
the study revealed that most policies focused on acquisition of 
hardware and software. When student access and use was 
addressed, most objectives and goals were stated in terms of all 
students. Some of the policies, however, revealed that while the 
general objectives are stated in terms of all students, the 
particular learning activities designed to accomplish those 
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objectives are stated differently for different groups of students; 
in other words, the learning activities were unequal. Relating 
these actions to the recommendations of previous research studies 
suggests that some schools need to think more carefully about 
how they determine student exposure to computers in the 
classroom. 
Research Question #2: How is computer policy for the 
selected schools and school districts established and 
disseminated? 
Responses by principals and superintendents to the 
questions of development and distribution of school and district 
computer policy revealed that in each case, input from committee 
meetings were being utilized most in the development of 
computer policy. The make up of committees was also similar 
among the schools and school districts. For the most part, 
representatives included teachers and administrators, while 
parents, technology coordinators, and outside consultants were 
included on certain committees. A combination of meetings and 
inservice training was most often used to disseminate the created 
policy, with teacher representatives, handbooks, memos, and e- 
mail also being utilized in individual cases. Schools were less 
inclined to depend on a single source for evaluation, and often 
utilized two or three methods for determining teacher utilization 
of computer policy. These included administrative observation, 
teacher reports, surveys, and a review of lesson plans. 
Research Question #3: What is the nature of student access 
to and use of computers in selected schools? 
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The data gathered through school observation and teacher 
input helped illuminate the fact that schools vary greatly in how 
they attempt to integrate computers into their curriculum. The 
data suggests that, for the most part, the selected schools are 
doing a good job of ensuring that all students have equal access 
and equal opportunities in using the computers in their learning. 
The data also suggests that in some cases equity issues are still a 
problem and more needs to de done to better ensure greater 
equity in the future. The same data categorized by school level 
revealed that elementary schools were doing a better job of 
providing equitable access to and use of the computer compared 
to their middle and high school counterparts. It may be that the 
elementary school classroom organization, which is generally less 
compartmentalized, may contribute to this result. 
Teacher responses to the computer questionnaire showed 
that all students associated with the respondents have access to 
computers and that the amount of access differs from classroom to 
classroom. It was also clear that variation of determination 
existed among school districts, schools, and classrooms. The data 
did reveal a connection between the physical location of 
computers and the amount of time students have to utilize the 
computer. The data suggest that students have greater access to 
computers when the computers are located in classrooms rather 
than labs. This confirms results found in previous research 
studies. In addition, the data seemed to reflect a connection 
between the location of the computers and the ways in which 
student access and use was determined. It appears that teachers 
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and students have greater input in this determination if the 
computers are located in the classroom. Contrarily, when the 
computers are located in labs, more external determination, such 
as the use of policy, is the norm. 
Research Question #4: How does the nature of student access 
to and use of computers match the existing written school and/or 
district computer policy? 
In the one observed school with a verified school policy, the 
nature of student access to and use of computers matched closely 
the written policy. The match between district computer policy 
and the four observed schools reporting the existence of district 
policy was less clear, however, as some schools had great variation 
of observed classroom practices and student computer utilization 
often did not match the policy dictum. Based on these 
comparisons of stated policy with classroom practices, a major 
finding of this study is that the existence of computer policy does 
not appear to be the determining variable in guaranteeing 
students access to computers or in ensuring how students use 
computers in schools. Because there are various reasons for why 
policy and practice do not always match, serious questions must 
be raised about a school's and/or school district's dependence on 
computer policy as the primary means to guide classroom practice 
and increase student access to and use of computers. This does 
not mean that computer policy does not or can not play an 
important role leading to increased computer utilization. Rather, 
it suggests that the development of appropriate computer policy 
alone is not enough. 
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Data for research question 4 also revealed that most schools 
are doing a good job of providing their students with equitable 
access to and use of computers. This is true even though the 
majority of schools reported that no district or school computer 
policy existed for guidance. Consequently, initial conclusions 
would suggest that policy and equity have little connection. 
However, a more detailed analysis and comparison of the data 
categorized by school district provided two important findings. 
First, a connection appears to exist between computer policy, 
determination of access and use, and location of computers. In 
short, it appears that the decision to locate computers in labs or 
classrooms might influence the type of policy created by the 
school/district. For example, District E, with computers located in 
classrooms, created a policy that focused on general goals for all 
students. Actual determination of access and use was left to 
teachers and students. Contrarily, District G, with computers in 
labs, established a highly directed policy specifying the who, 
when, and how of computer utilization. 
Second, it was clear that teachers had the greatest influence 
on student utilization of computers for learning. Policies can and 
do exist that support the use of computers, but in the end the 
teacher has the most influential role in making computer related 
decisions. Therefore it is extremely important that teachers 
perceive a commitment by the school and district to computer 
utilization. This can be achieved by providing teachers with 
support and adequate training. Such preparation will lead 
teachers to the realization that the computer is a legitimate tool 
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for learning. Once placed in this category of importance, computer 
use can become even more common for all students and issues 
associated with equitable access and use will be better understood 
and handled in an appropriate manner. 
This chapter has presented and analyzed the data obtained 
by the research instruments and guided by the four research 
questions. This chapter has provided baseline data and findings 
which can be utilized for future studies. Some recommendations 
for future studies will be addressed in Chapter V. 
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CHAPTER V 
SUMMARY, FINDINGS, AND RECOMMENDATIONS 
This chapter has three major purposes. First, a summary of 
the research study is presented. Second, major findings based on 
the four research questions are discussed. The chapter concludes 
with recommendations for further research about computer policy 
development and student computer access and use. 
Summary of the Research Study 
The influence of computers on teaching and learning in 
schools is growing every year. This trend of increased computer 
use in education will continue into the future as computers 
become even more powerful and are able to handle more complex 
tasks. Until recently many school systems focused primarily on 
the acquisition of hardware and software. As more schools began 
placing computers in labs and classrooms, questions were raised 
about how best to utilize the new technology for increased student 
learning. As educators grappled with this important question of 
how best to integrate computers into the school curriculum, other 
concerns about computer use in schools began to arise. One such 
concern was the growing computer technology gap between and 
within schools and school districts. To better understand the basis 
of this concern, various studies were undertaken. Most of these 
studies focused on the gap between schools and concluded that it 
was largely as result of the inequitable policies of school funding 
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that enabled wealthy communities to purchase more computers 
for student use. Fewer studies were undertaken to look at the 
issue of within-school computer inequity. These studies focused 
on both the nature of inequity in schools and possible contributing 
sources (Becker & Sterling, 1987; Kirby, 1991; Neuman, 1991). 
Their conclusions suggested that unlike between school inequities, 
which can be mostly explained by funding gaps, the sources 
contributing to the existence of inequitable opportunities of 
computer use within schools are less easily detected. 
For schools to make headway integrating computers into the 
curriculum and to do this in an equitable manner for all students, 
more must be learned about the existence of within-school 
student computer inequity, and particularly about school practices 
which might contribute to inequitable situations. To this end, the 
present study explored the possible associations between school 
computer policy and equitable computer access and use in 
selected public schools. 
The study had four major purposes. First, to identify the 
number of participant schools and school districts that had written 
computer policy. Second, to explore how these computer policies 
were established and disseminated to teachers. Third, to report 
the nature of student access to and use of computers in selected 
public schools. Fourth, to compare the nature of school and 
classroom practice regarding computer access to and use with the 
established computer policy. This research study was exploratory 
in nature, therefore no specific hypotheses were developed. 
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This study collected data from three samples of populations 
each of whom are associated with the 70 schools that make up the 
National Coalition for Equality in Learning (NCEL). Specifically, 
these samples were made up of five superintendents, 48 school 
principals, and 14 selected teachers. In addition, 21 classrooms 
were closely observed by the researcher. Four instruments were 
utilized to obtain data from these samples. The Superintendent 
Computer Policy Survey requested information from school 
district superintendents pertaining to the existence, development, 
and dissemination of school and district computer policy. The 
Principal Computer Policy Determination Questionnaire, provided 
to school principals, gathered information pertaining to the 
existence of written school computer policy and the development 
and dissemination of this policy. The Teacher Computer Policy 
and Use Questionnaire, given to selected teachers, provided 
information pertaining to the existence of written school computer 
policy, the development and dissemination of this policy, and the 
classroom determination of computer access and use for students. 
Finally, the Computer Equity Form was utilized by the researcher 
for classroom observations and included seven projections of 
indicators to help guide the determination of computer access and 
use equity in the classroom. 
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Major Findings 
The major findings based on the collected data are 
summarized and presented according to the four research 
questions that helped guide this study. 
Research Question #1 
What are the various written policies of selected K-12 schools and 
school districts for student access to and use of computers? 
After careful analysis of the data related to question 1, it is 
clear that educators in many schools either have not thought 
carefully about the need for a computer policy or believe that a 
computer policy is unnecessary for their work. This is supported 
by the fact that only four of the participating 48 schools had 
written computer policy for use in classrooms. On the other hand, 
school districts are moving ahead with the development of 
computer policy as confirmed by affirmative responses from six of 
the eight school districts. The reasons for the disappointing 
responses from schools and encouraging responses from school 
districts are unclear. The fact that issues associated with 
computers in schools are relatively new may be part of the 
answer. If so, this trend could reflect the nature of the 
relationship between school districts and schools, in that districts 
take the lead on issues of policy and schools follow by formulating 
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policies for themselves so as to better handle the individual needs 
of their teachers and students. 
Interestingly, the data gathered for this study did not show 
that the schools with computer policy had any characteristics 
which would make them stand apart from the rest of the 
responding schools. In general, their numbers of students, 
numbers of computers, and their student to computer ratio were 
similar to the averages of all participating schools. 
Analysis of school and district computer policies revealed 
that many focused primarily on the acquisition of hardware and 
software. When student access and use was addressed, most 
objectives and goals were stated in terms of all students (which 
was concluded to be important by various research studies 
detailed in Chapter II). Some policies, however, revealed that 
although learning objectives were stated in terms of all students, 
the corresponding learning activities designed to achieve these 
objectives were different for different groups of students. One 
policy, for example, created a range of five separate and unequal 
learning opportunities for five different student groups to achieve 
the same objective. In this particular example, it is clear that a 
connection exists between computer policy and computer equity. 
In addition, when we relate this and similar types of computer 
policies to recommendations stating the importance for all 
students to utilize computers in complex ways (Doyle, 1991; 
Picciano, 1994; Porter, 1991), we can see that some schools need 
to think more carefully about how they determine student 
exposure to computers in the classroom. 
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Research Question #2 
How is computer policy for the selected schools and school 
districts established and disseminated? 
The analysis of responses by principals and superintendents 
to the questions of development and distribution of school and 
district computer policy revealed that there were clear similarities 
between schools and districts. For example, in both schools and 
school districts, input from committee meetings was utilized most 
in the development of computer policy. Unfortunately little detail 
was reported in any of the responses as to how these committees 
were established or how they interacted while policy was being 
developed. 
The make-up of committees was also common among the 
schools and school districts. Representatives from schools, 
including teachers and administrators, were most common among 
committee members. Other representatives often included 
parents, technology coordinators, and outside consultants. 
In each case, the information in the computer policy was 
disseminated primarily by a combination of meetings and 
inservice training. In addition, teacher representatives were 
commonly used to deliver policy information. In individual cases, 
handbooks, memos, and e-mail were also reported to be utilized. 
In most cases, schools and school districts did not depend on any 
single means for computer policy dissemination. Rather, they 
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combined various means for dissemination which in turn seemed 
to ensure greater distribution of the important policy information. 
To evaluate teacher utilization of computer policy, most 
schools depended upon administrative observation or monitoring. 
Individual schools also depended on such means as teacher 
reports, surveys, and lesson plans. Again, schools were less 
inclined to depend on any one source for evaluation and often 
utilized two or three methods for determining teacher adherence 
to the school and/or district computer policy. 
Research Question #3 
What is the nature of student access to and use of computers in 
selected schools? 
The data gathered through school observation and teacher 
input provided some important insights into how schools are 
attempting to utilize computers for increased student learning. 
These data illuminate the fact that schools vary greatly in how 
they have attempted to integrate computers into their curriculum. 
The data suggests that in many instances the selected schools are 
doing a good job of ensuring that all students have equal access 
and equal opportunities to use computers in their learning. 
However, certain observed and reported situations also make 
clear that in some cases equity issues are still a problem and that 
more needs to de done to better ensure greater equity in the 
future. 
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Detailed analysis of the data categorized by school level 
provided interesting insights into the differences found in 
elementary, middle and high schools. In general, it appears that 
elementary schools were doing a better job of providing equitable 
access and use of computers as compared to their middle and high 
school counterparts. It may be that the elementary school 
classroom organization, which is generally less compartmentalized, 
contributes to this finding. 
Teacher responses to the computer questionnaire provided 
informative data on how access to and use of computers was 
determined in classrooms. Teachers reported that all students 
had access to computers, but comparisons showed that the amount 
of access differed from school to school and classroom to 
classroom. Responses from teachers also clarified how student 
access to and use of computers are determined. Although 
teachers were the primary determiners of student access and use 
in most classrooms, teacher responses also provided evidence of 
the variety of influences that affect computer determination. This 
range of computer determiners, including the district curriculum, 
student input, computer schedule, and the completion of 
class/homework, was found not only between school districts, but 
between schools and school classrooms within the same district. 
An important finding of this study was the connection that 
appears to exist between the physical location of computers and 
the amount of time students have to utilize computers. The data 
suggest that students have greater access when computers are 
located in classrooms rather than labs. In general, this finding is 
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most relevant to student equity between schools. However, there 
are instances where schools provide computer labs for certain 
students and classroom computers for others. In these cases, it is 
important for educators to be aware of this finding so that all 
students within a school are provided equitable opportunity to 
access computers. 
Research Question #4 
How does the nature of student access to and use of computers 
match the existing written school and/or district computer policy? 
In the one observed school with a verified school policy, the 
nature of student access to and use of computers matched closely 
the written policy. The match between district computer policy 
and the four observed schools reporting the existence of district 
policy was less clear, however, as some schools had great variation 
of observed classroom practices and student computer utilization 
often did not match the policy dictum. Based on these 
comparisons of stated policy with classroom practices, a major 
finding of this study is that the existence of computer policy does 
not appear to be the determining variable in guaranteeing 
students access to computers or in ensuring how students use 
computers in schools. Because there are various reasons for why 
policy and practice do not always match, serious questions must 
be raised about a school's and/or school district's dependence on 
computer policy as the primary means to guide classroom practice 
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and increase student access to and use of computers. This does 
not mean that computer policy does not or can not play an 
important role leading to increased computer utilization. Rather, 
it suggests that the development of appropriate computer policy 
alone is not enough. 
An initial analysis of the data from observed schools and 
classrooms also reveals that most educators are doing a good job 
of providing equitable access to and use of computers to all 
students. This conclusion becomes even more informative when 
related to the fact that the majority of the selected schools 
reported that no district or school computer policy exists for 
guidance. In other words, few differences in computer equity are 
found between those schools who have computer policy and those 
who do not. Thus, initial conclusions suggest that computer policy 
and equity have little connection in these selected schools. More 
detailed analysis of the influence of policy on equity based on 
these data categorized by school district, however, provides a 
different conclusion. Categorized in this way, the data from 
District E, which had the least variation in observed results, and 
District G, which had the greatest variation of observed results, 
were compared. Data from District H, which had fewer variations 
of observed results than Distinct G, but more than District E, were 
also utilized to confirm or deny any conclusions drawn from the 
comparison. Two important findings were concluded based on 
this comparison 
First, it was apparent that a connection exists between 
computer policy, determination of student access and use, and the 
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physical location of the computers. District E, with most of their 
computers placed in the classroom, depended very little on any 
written district/school computer policy. Determination of student 
access and use was made primarily by teacher and student input. 
District G, with most of their computers in labs, created district 
policy to ensure student access to and use of the computers by 
dictating when the computers would be utilized in the curriculum. 
This policy set a minimum for student utilization of computers. 
For many teachers, however, this minimum became the goal and 
the computers were never used beyond the policy dictum. A 
minority of the teachers, on the other hand, did take advantage of 
the computers beyond the policy and thus an inequitable situation 
was established. Three important supplementary conclusions can 
be made based on this finding. One, policy that is established to 
ensure equity can also support the types of inequities it was 
intended to control. Two, the initial conclusion that computer 
policies and equity in the selected schools have little connection 
needs modification. In other words, computer policy can impact 
equity issues in certain situations. Three, the impact of policy on 
equity may be more a matter of how a policy is interpreted and 
used then whether policy itself explicitly directs different forms 
of computer use for different groups of students. 
Second, data categorized by school district also made clear 
that teachers had the greatest influence on student utilization of 
computers for learning. Policies that support the use of computers 
can and do exist, but in the end the teacher must perceive the 
computer to be a legitimate tool for learning if it is to be utilized. 
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Perhaps those school systems that place computers in classrooms 
and encourage teacher training provide a greater opportunity for 
teachers to realize the power of the computer to help all students 
learn and thus establish an environment which encourages a view 
of the computer as an everyday educational tool. This in turn, 
may have the greatest influence on equitable access to and use of 
computers in schools. 
Findings Related to Previous Research Studies 
Reviewed literature presented evidence that many schools 
and school districts had little or no policy to help guide decisions 
about student access to and use of computers (Coe, 1985). The 
present study confirms this as it applies to schools, with only four 
in 48 schools reporting the existence of computer policy. This 
study, however, does not confirm the lack of policy at the district 
level. Rather, this study reports that a majority of school districts, 
six of eight, have a written computer policy. This suggests that 
more educators are thinking carefully about the importance of 
computer policy at the district level, but at the same time many 
educators in schools have yet to realize the need to develop a 
policy to help guide decisions concerning student computer 
utilization. 
The literature review also provided suggestions for 
computer policy development, as well as recommendations for 
effective policy statements to be included that address issues of 
equity (Adams, 1986; Hadderman, 1988; Johnson, 1993; 
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Marburger, 1985; Myers & Stonehill, 1993; Phillips, 1992; 
Picciano, 1994; Webb, 1988). The following policy development 
suggestions were often utilized in the selected schools and school 
districts: having various educators be involved in the creation of 
the policy, establishing an evaluation component in the policy, and 
also providing a process for distribution of the policy. Contrarily, 
the suggestions in the literature on policy and equity issues were 
not often reflected in the stated school and district policies 
detailed in this study. These findings are important because they 
demonstrate an awareness among educators of suggested 
computer policy development strategies, but simultaneously, a 
lack of awareness of what should be included in a computer policy 
to encourage computer equity. 
Lastly, previous research studies suggested three school 
practices that might contribute to within school computer inequity 
(Kirby, 1991; Neuman, 1991; Sutton, 1991). All three practices- 
determining student computer access based on student 
achievement levels, determining physical location of computers 
without understanding how location affects access, and lastly, 
basing computer access on the pedagogical beliefs of individual 
teachers-were found to be prevalent at many of the selected 
schools in this study. An important finding of this study, 
therefore, is that the data help clarify the relationship between 
these school practices and the potential for inequitable school 
computer access and use. 
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The preceding summary of findings are based on the data 
gathered by the four research instruments and guided by the 
study's four research questions. Findings related to previous 
research studies are also included. The summary of data provides 
the foundation for future research and recommended practices. 
Recommendations for Future Research and Educational Practice 
The findings from this study provide important insights into 
the influence of written computer policy on within-school access 
to and use of computers by students. These insights, however, 
only serve to formulate a foundation from which future studies 
might grow and school practice might be influenced. In addition, 
these insights are based on data gathered from sample 
populations and, therefore, may not be generalizable. However, 
these data should be worthy of consideration by educators as they 
continue to integrate computer technology into school curriculum. 
Future Research 
Several possibilities for future studies emerge from the 
findings of this research study. In addition, reflection on the 
present study suggests some possible changes or clarification that 
might help make similar studies more effective. 
This study provided baseline data and findings on the match 
between the nature of student access to and use of computers and 
existing written school and/or district computer policy in selected 
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schools. In addition, this study explored the possible associations 
between school computer policy and equitable student computer 
access and use. To expand on this baseline data, future studies 
might want to replicate the study with a larger, more 
representative sample. Included in this more representative 
sample should be additional schools that utilize written computer 
policy. Future studies should expand on this study to acquire 
more generalizable results. 
The present study utilized four unproved instruments for 
collecting data. These instruments were utilized because no 
proven alternatives were available. Since this area of study is 
relatively new, future studies might want to focus on designing 
and testing instruments to help determine how computers are 
accessed and used in schools. For example, changes regarding the 
instruments used in this study would be helpful in making them 
more effective. Specifically, the questionnaires should be more 
coordinated by better relating corresponding questions. Also, 
although the Computer Equity Form was found to be very helpful 
in evaluating computer access and use, it was more useful in 
classrooms than in computer labs. Either this form should be 
redeveloped for future studies or possibly two forms should be 
utilized to identify different equity indicators more relevant to 
the environment being evaluated. 
An important finding of this study was that the reality of 
classroom practice did not always match the existing 
school/district computer policy and thus, the existence of 
computer policy did not appear to be the determining variable in 
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guaranteeing students access to computers or guaranteeing how 
students use computers in schools. Future studies should explore 
this match between classroom practice and policy in greater detail 
to gain more generalizable results. 
An interesting finding of this study was that elementary 
schools appeared to be doing a better job of providing equitable 
opportunities for students to use computers compared to their 
middle and high school counterparts. The reasons for this were 
not exactly clear, but speculation suggests that one variable might 
be the less segmented pedagogical approach taken at the 
elementary school level. Future studies might want to look closer 
at this potential relationship. 
One of the major findings of this study was the potential 
connection found between computer policy, determination of 
computer access and use, and the physical location of the 
computer. Future studies could explore this proposed connection 
more closely. One interesting characteristic to be focused on 
might be which of the three variables tends to start this cyclical 
connection, or whether a starting point exists at all. More 
information in this regard might be helpful for schools who are 
starting to grapple with the complex issues associated with 
computers and equity. A related and important study might be to 
look at the connection between location of computers and how the 
location influences the school environment. In other words, does 
placement of computers in classrooms versus labs influence how 
teachers perceive the computer as a tool for learning? 
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If future studies confirm and expand on the connection 
between policy and equity, corollary studies might look at the 
most effective ways of creating and disseminating the policy to 
teachers in schools. In addition, proven techniques and 
instruments to determine teacher utilization of policy in classroom 
practice would be needed. 
Educational Practice 
Findings from this study suggest some recommendations for 
educational practice both at k-12 schools and institutions of 
higher education. The first major recommendation is for schools 
and school districts not to depend exclusively on policy to guide 
and increase student access to and use of computers. Since the 
reality of classroom practice does not always reflect stated policy, 
serious questions must be raised about a dependence on policy to 
facilitate change. The second major recommendation is that 
schools and school districts become more aware of the research 
studies focusing on within-school equity of student computer 
access and use. These studies have pointed to various practices 
which tend to increase the chances of creating an inequitable 
environment of computer utilization. This present study has 
confirmed that these practices still exist in selected schools. If 
educators are to better influence equitable utilization of 
computers, more must be done to make sure that information in 
related research studies are made known to help guide school and 
classroom practice. 
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This study found that certain schools with no written 
computer policy were doing equally well or better at providing 
equitable access to and use of computers to their students than 
those schools with policy. Although this is the case, it does not 
necessarily follow that schools should consider not developing 
computer policy. This is especially true since the study also 
concluded that it was not necessarily the computer policy itself, 
but the interpretation of the policy that often contributed to an 
inequitable situation. What the findings of this study suggest are 
that schools and school districts develop written computer policy 
which states clearly that all students should have equal access to 
computers. This presents a simple philosophical foundation that 
demonstrates the school's or school district's desire to help 
increase the learning of all students through the utilization of 
computers. To help support school and district efforts to create 
this simple policy, representative groups of educators and 
administrators should work together to formulate the computer 
policy. In turn, this policy statement must be disseminated to all 
teachers so they understand both the meaning of the words and 
the substance of the process. Teachers are not always trusting of 
new educational ideas, so the importance of showing the 
commitment to this new technology can not be overstated. To 
support teachers who might not feel that the computer is an 
important educational tool, schools and school districts must 
provide extra training and other help related services. No matter 
how a computer policy is stated, if the teacher does not perceive 
0 
that the school is seriously invested in computer use for increased 
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student learning, they will not do what is necessary to integrate 
computers into their curriculum and will continue to think of 
computers as just another educational fad. 
As was demonstrated by the findings of this research study, 
computer policy can provide positive direction for student 
utilization of computers, but can also limit student use if not 
developed properly. Policy developers should make themselves 
aware of how computer policy can direct equity issues associated 
with computer access and use. Specifically, the computer policy 
should help guide computer utilization and not dictate to teachers 
when and how to use them. The policy should help teachers 
understand that computers are not to be exclusively used for 
remedial work and that all students, no matter how they are 
categorized on non-computer related work, can utilize computers 
at high levels. In this way, the computer policy does not regiment 
access and use, but rather provides the professional practitioners 
in the classroom with the needed information to make sound 
decisions. In such a context, teachers and students then, can work 
together using their creative intelligence to find the best ways 
that computers can support the existing curriculum and increase 
student learning. 
Finally, an important recommendation of this study is for 
schools to think carefully about their decision to place computers 
in labs or in individual classrooms. It is clear from this study and 
others that there are various reasons why placing computers in 
individual classrooms is preferable. These include the potential 
influence the location might have on the amount of time students 
257 
utilize the computer as well as the ways in which decisions 
pertaining to student access and use are made. This 
recommendation holds true even if each classroom has been 
allocated only two or three computers. As this study has shown, 
in these situations teachers and students can develop strategies to 
make sure all students receive equal time working on the 
computer. For schools with small technology budgets, it is 
obviously very difficult to place computers in classrooms and the 
only way to help ensure that all students have access is by placing 
all the computers in a single location. This is an unfortunate 
reality for many schools, one which may not be avoidable. For 
other schools, however, the placement of computers in labs over 
the classroom has been a choice made because it was assumed 
that computers belong in labs where their use can be directed and 
all students can focus on a similar task. If computers are to take 
their place as an important educational tool and their power is to 
be maximized, educators must begin to think about computers in 
different ways. This would include placing computers in 
classrooms where they can be used daily by students just as other 
educational tools already are. 
Schools of education at colleges and universities must also 
become more aware of equity issues as they apply to student 
computer utilization, and must in turn expand on this existing 
knowledge. A recommendation of this study is therefore to 
increase research on computer related issues as they apply to 
school curriculum and student learning. Examples of research 
more closely connected to this study would include those 
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discussed in the Future Research section of this chapter. These 
studies would help illuminate the variety of influences that 
support increased computer equity within schools. 
An important finding in this study was the role teachers 
play in determining access to and use of computers. Because the 
decisions made by educators are so instrumental in this 
determination, schools of education must provide support to 
professional educators as well as prepare new educators to 
evaluate their classrooms and create more equitable learning 
environments. Classes and inservice trainings should focus on the 
development of tools and strategies needed to support greater 
computer equity in the classroom. These should include ways of 
integrating computers into the curriculum so that the computer 
becomes an everyday tool for learning. This need for increased 
training for teachers cannot be overstated as it appears to be the 
most effective way of ensuring increased and more equitable 
utilization of computers in schools. 
Finally, faculty at schools of education must better utilize 
computers in their own classrooms. This increase of use should 
influence more research as higher education faculty begin to 
understand more fully the impact of computers on increased 
student learning. The increase will also be a powerful reference 
point from which faculty can suggest that teachers better utilize 
computers in their own classrooms. This is important as 
experienced teachers are often skeptical of suggestions made by 
institutions of higher education. It is also important in the 
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development of new teachers as learned classroom practices so 
often reflect experiences from teacher preparation programs. 
Closing 
This study has attempted to explore the possible 
associations between school computer policy and equitable access 
to and use of computers by students in schools. By learning more 
about these potentially important associations, it was the 
researchers hope that educators could become better prepared to 
create a vision for equitable access to and use of computers by 
students in their schools and classrooms. 
This study has helped to achieve these goals by, first, 
providing research data to principals and teachers that can be 
utilized as they begin the process of creating an equitable 
computer policy for their school or a rethinking of an existing 
school policy. Second, the study can be used by principals and 
teachers as a guideline by which they can relate their own 
research into how effectively computers are being used in their 
schools and classrooms. Third, the utilization of this study may 
help to determine a school environment that is more equitable to 
all students and may consequently result in increased student 
learning. 
This study, therefore, is both theoretical and practical in 
nature. It is theoretical in that the research looks carefully at and 
provides additional insights into the connections that may exist 
between school policy and the reality of actions that take place in 
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school classrooms. It is practical in that the study may provide a 
framework for educators to reflect more fully on their own school 
and provide the leadership to make substantive and equitable 
changes. 
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APPENDIX A 
LETTERS TO PARTICIPANTS 
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Dear Principal/Superintendent, 
As an educator and graduate student, I have become increasingly 
interested in how the use of computers may contribute to the 
learning of students. Based upon this interest, I have explored 
various aspects of the relationship that exists between computers 
and schools. Examples of specific studies include how computers 
are used in schools and teacher attitudes towards computer use in 
schools. 
I have found in my research that one factor many proponents of 
increased computer use focus on, is that computers can and will 
be an equalizing force in an educational system that is beset by 
substantial inequalities. The reality of computers in schools 
suggests that computers have not become the equalizing force that 
proponents espoused. Rather, they have often contributed to the 
existing inequalities of the public school system in America. 
The reasons why computer technology has not fulfilled the 
expectations of increased equity are not entirely clear. One 
contributing factor may be school computer policy. My present 
study intends to focus on this one factor and begin to better 
understand what role it may play. First, I plan to collect examples 
of school computer policy and second, to look closely at how these 
policies are developed and the information disseminated to 
teachers. 
It is my hope that you will take the time to fill out the enclosed 
questionnaire. By doing so, you will contribute to determining 
what role policy may play in issues of equity of computer use in 
schools. Please understand that your responses to these questions 
will remain anonymous. Neither your name nor the name of your 
school will be mentioned in my findings. After the completion of 
this study, I will be happy to make my findings available for your 
reading. 
Thank you in advance for your time. 
Sincerely; 
David Raker 
Research Associate 
National Coalition for Equality in Learning 
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APPENDIX B 
HUMAN SUBJECT FORM 
Participant Consent Form 
I. 1, David Raker, am a doctoral student at the School of Education, University of 
Massachusetts in Amherst, Massachusetts. I am conducting a study for my dissertation 
that will explore the relationship between school computer policy and issues of equity 
of access and use of computers by students in schools. 
II. You are being asked to be a participant in this doctoral study because you are a 
principal/teacher who may have knowledge about school computer policy and are in 
close contact to students who may be utilizing computers in their school work. I will 
be gathering data by means of questionnaires. The purpose of the questionnaires are to 
gain insight into school computer policy, the development of this policy, and how this 
policy may impact school practice. 
HL You will be one of approximately 75 educators completing the questionnaire 
forms. The data obtained from the questionnaire will be categorized with the final goal 
of analyzing the material for: 
• my dissertation 
• a possible journal article 
• presentations to groups interested in providing quality education programs that 
include a focus on equity and educational technology. 
In all written materials and oral presentations in which I will use materials from the 
questionnaires, I will use neither your name, names of people close to you, nor the 
name of your school. In the case of specific data, I will use codes to represent your 
school name. 
IV. You may withdraw from part or all of this study at any time. Also, you may 
review your data at any time. 
V. If I were to use the data provided in any other way not consistent with statement 
IV., I will contact you to get your additional consent 
I_, have read the above statement and agree to 
participate in this study under the conditions stated above. 
Signature of Participant Date 
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Survey Form A 
Principal Computer Policy Determination Questionnaire 
Thank you very much for taking the time to fill out this questionnaire. The information you provide will be 
very helpful in accomplishing this study. 
Please answer each question and respond in the space provided below. 
1. How many computers do you have for student use in your school? 
2. How are these computers distributed? i.e, labs, in classrooms etc... 
3. Does your school have a written computer policy? Yes No 
• If no, thank you again for taking the time to fill out this questionnaire and providing me with this 
important information. 
• If yes, please include a copy of the policy in the return envelope and answer the following 
questions. 
4. How was the computer policy in your school determined? 
5. Who was involved in the process of determining the school computer policy? 
6. How is the information stated in the policy disseminated to the teachers? 
7. How is it determined that the stated policy is being utilized in individual classrooms 
and/or computer labs? 
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Survey Form B 
Superintendent Computer Policy Determination Questionnaire 
Thank you very much for taking time from your busy schedule to fill out this brief questionnaire. The 
information you provide will be very helpful in learning about computer policy. Please respond by 
circling Yes or No for questions 1 and 2. If appropriate, please write your answers to questions 3 and 4 
in the spaces provided. Please return your questionnaire in the envelope provided. Also, if your school 
district has a written computer policy, please include a copy of it in the envelope. Again, thank you for 
your help._ 
1. Does your school district have a written computer policy? Yes 
2. Is each school in your district responsible for developing specific Yes 
computer policies? 
3. What procedure was used to develop the computer policy in your school district ? 
4. How was the school district policy disseminated to principals and teachers? 
Survey Form C 
Teacher Computer Policy And Use Questionnaire 
Thank you very much for taking the time to fill out this questionnaire. 
The information you provide will be very helpful in accomplishing this study. 
Please answer each question and respond in the space provided below. 
1. Does your school have a written computer policy? Yes No 
• If no, please move on to question #6. 
• If yes, please explain what that policy consists of and continue answering the following questions. 
2. How was the computer policy of your school determined? 
3. Who was involved in this process? 
4. How is the information stated in the policy disseminated to the teachers? 
5. Are teachers provided training to help evaluate issues of equity 
that may arise in their classrooms? If yes, please explain. 
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Teacher Computer Policy And Use Questionnaire cont... 
6. How many computers in the school do your students have access to? 
7. How often do your students have access to these computers? 
8. Do all your students have access to these computers? Yes 
9. How is access determined? 
10. How is student computer use determined? 
No 
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Survey Form D 
Computer Equity Form 
The Computer Equity Form includes seven projections of indicators to help guide the researcher in 
determining computer access and use equity in the classroom. 
1. All students have time before a computer with a teacher or student helping them use the computer 
for improving learning. 
□ Strongly Agree O Agree □ Disagree □ Strongly Disagree 
Notes: 
2. Student access to computers is determined by ability grouping. 
□ Strongly Agree □ Agree □ Disagree □ Strongly Disagree 
Notes: 
3. Student use of computers is determined by ability grouping. 
□ Strongly Agree □ Agree □ Disagree □ Strongly Disagree 
Notes: 
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4. Student access to computers is determined by classroom accomplishments. 
□ Strongly Agree □ Agree □ Disagree □ Strongly Disagree 
Notes: 
5. All students are encouraged to utilize the computers. 
□ Strongly Agree □ Agree □Disagree □ Strongly Disagree 
Notes: 
6. Some students are encouraged to use the computers one way, while others students are encourage 
to use them another. 
□ Strongly Agree O Agree □ Disagree □ Strongly Disagree 
Notes: 
7. Students are given equal time to utilize computers. 
□ Strongly Agree □ Agree □ Disagree □ Strongly Disagree 
Notes: 
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